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Editorial

Reducing premature mortality among young  
and middle-aged adults
Joel G. Ray, MD, FRCPC (1,2,3)

The death of an individual in early and 
middle adulthood is an untimely event 
whose tragic effects are experienced by 
the parents, siblings, partners, children1-3 
and friends of the deceased individual. 
Preventing premature death is a foremost 
goal of health care and public health pro-
grams, and of society at large.

Premature mortality is a measure of unful-
filled life expectancy. While conventional 
definitions of premature mortality and 
Years of Potential Life Lost4 include all 
people from birth to age 655 or 756 years, 
such designations obscure our under-
standing of factors preventable in adult-
hood. For example, deaths in childhood 
largely occur in infancy—due to birth 
defects and preterm birth. At the other 
end of the lifespan, by including seniors 
aged 65 to 75 years—who account for the 
greatest number of deaths—the cause of 
death is skewed toward cancer and cardio-
vascular disease. Among Canadians of all 
ages, the top five causes of death are can-
cer (30%), heart disease (21%), stroke 
(6%), lung disease (5%) and uninten-
tional injury (4%).7 However, upon restrict
ing to Canadians aged 25 to 34 years, the 
top five leading causes of death shift to 
unintentional injury (29%), suicide (20%), 
cancer (12%), heart disease (5%) and homi-
cide (5%).7 For those aged 35 to 44 years, 
the top five leading causes of death 
include unintentional injury, suicide and 
liver disease, the latter often due to alco-
hol overuse and injection drug use. In 
Toronto, the causes of premature death 
follow the same pattern.8

Of all deaths occurring among Canadians 
aged 20 to 64 years, 20% are among those 
aged 20 to 44 years.9 Most premature 
deaths in young and middle-aged adults 
are also highly preventable. About 6% of 
all these deaths in Canada are alcohol-
related—more than twice as much for 
men (7.6%) as for women (3.5%).10 In 
Russia, where alcohol consumption has 
emerged as a major public health concern, 
it is estimated that 43% of reported deaths 
among males aged 25 to 54 years are 
attributable to hazardous drinking.11 In 
Ontario, in 2010, one in eight deaths 
among adults aged 25 to 34 years was 
opioid-related,12 and across the country 
we see the unfolding of an opioid epi-
demic that has consumed, and then 
ended, the lives of so many Canadians.

Mental illness and criminal behaviour are 
also interconnected in their effect on pre-
mature mortality. Within two large Swedish 
studies of 15 337 adults with bipolar dis-
order, age- and sex-matched to 20 adults 
randomly sampled from the general popu-
lation, 22% engaged in suicidal or crimi-
nal acts after bipolar disorder diagnosis, 
compared with 4.6% of those in the gen-
eral population (adjusted relative risk 
[RR] 3.0, 95% confidence interval [CI] 
2.9–3.2).13 People with bipolar disorder 
had a risk of suicide 14.6 (95% CI: 12.1–
17.6) times higher, especially those with a 
history of attempted suicide, or an alco-
hol- or drug-use disorder.13 Among 475 del
inquent and 456 matched nondelinquent 
boys followed from age 14 to age 65 years, 
6.1% versus 2.4%, respectively, died unnat
ural deaths before age 40 years. This out-
come was predicted by juvenile antisocial 

behaviour and alcohol overuse, and the 
deaths were most likely from homicide 
and poor self-care.14 Among repeat crim
inal offenders in Finland, the risk of death 
before age 30 years is 29 times higher than 
that for nonoffenders.15 Of those who exp
erience incarceration within a Canadian 
provincial correctional facility, the stan-
dardized mortality ratio is 4.0 (95% CI: 
3.9–4.1), with injury and poisoning 
accounting for 38% of all deaths,16 and 
the most pronounced RRs among the 
youngest offenders, especially women.16 
We see similar statistics for those in a 
Canadian federal correctional facility.17 
Thus, it is apparent that some adults 
prone to premature death are caught in a 
web of mental illness, substance use and 
criminality, often starting from youth.

There are some “generic risk factors” for 
premature mortality due to intentional 
and unintentional causes, especially risk 
factors clustered around mental illness. 
Neeleman systematically examined 163 co-
horts and found that several known risk 
factors for suicide—including prior delib-
erate self-harm, alcohol and drug misuse 
and severe mental illness—were also asso-
ciated with nonsuicidal death.18 Lai et al. 
evaluated 22 epidemiological survey stud-
ies of the prevalence of psychiatric illness 
in people with a substance-use disorder.19 
Those with an illicit drug-use disorder had 
higher odds of major depression (3.8 times 
higher [95% CI: 3.0–4.8]) and higher odds 
of an anxiety disorder (2.9 times higher 
[95% CI: 2.6-3.3]). The odds ratios among 
people with an alcohol-use disorder were 
2.4 (95% CI: 2.2–2.6) and 2.1 (95% CI: 
2.0–2.2), respectively. Hence, we can use 
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these generic risk factors – including prior 
deliberate self-harm, substance use and 
severe mental illness – to identify adults 
at risk for premature mortality, of which 
several are amenable to intervention, even 
starting in childhood.18

It is no coincidence that the increasing 
prevalence of addiction to hyperpalatable 
obesogenic foods20 and the emergence of 
“globesity”21 have led many to view obe-
sity as a noncommunicable disease, and 
one whose major impact on premature 
mortality has yet to be realized.22 Those 
predisposed to food addiction also tend to 
have higher depression scores,20 a greater 
likelihood of having been abused as a 
child23 and less access to physical activity 
facilities, especially in areas with low 
socioeconomic status and among certain 
minority groups,24 including Indigenous 
children and youth.25 Certainly, acknowl-
edgement of and proper accounting for 
these and other inequities can help young 
adult populations to achieve a healthier 
body mass, as highlighted in the current 
issue of Health Promotion and Chronic 
Disease Prevention in Canada, by Bhawra 
et al.,25 Frankish et al.26 and Rao et al.27

In another paper published in the current 
issue, Steensma and colleagues present 
national data on health-adjusted life 
expectancy (HALE)—a hybrid measure 
not only of quantity of life, but of quality 
of life as well.28 Across Canada, about 
45% of the variation of HALE by health 
region was previously explained by differ-
ences in socioeconomic status,29 and 
Steensma et al. suggest that things may be 
worse in Newfoundland and Labrador and 
Prince Edward Island, especially among 
males.28 This analysis may in fact be con-
servative, considering that the data were 
available only up to 2010, and the study 
could not include people living on Indian 
reserves, certain remote areas of Ontario 
and Quebec and within the three Canadian 
territories—areas where disability-free life 
expectancy (a metric similar to HALE) 
tends to be worse.29 Certainly, a consider-
ation of HALE that specifically focusses 
on those aged 20 to 45 years can reveal 
the degree to which some of the factors 
that influence premature loss of life also 
concomitantly reduce quality of life in 
early and middle adulthood.

Dealing with premature mortality among 
young and middle-aged Canadians starts 
with a clear definition of who is at highest 

risk, the likely predisposing factors and 
some sensible solutions that are multi-
pronged, evidence-based and realistic. 
Alongside completed and ongoing research 
in the treatment of mental illness and 
addictions, as well as the primary and sec-
ondary prevention of intentional and unint
entional injury, we should expect not only 
to reduce the number of premature deaths 
in Canada, but to enhance the well-being 
of those whose lives are spared from such 
an untimely fate.
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Abstract 

Introduction: The objective of this study was to investigate whether morbidity in 
Canada, at the national and provincial levels, is compressing or expanding by tracking 
trends in life expectancy (LE) and health-adjusted life expectancy (HALE) from 1994 to 
2010. “Compression” refers to a decrease in the proportion of life spent in an unhealthy 
state over time. It happens when HALE increases faster than LE. “Expansion” refers to 
an increase in the proportion of life spent in an unhealthy state that happens when 
HALE is stable or increases more slowly than LE.

Methods: We estimated LE using mortality and population data from Statistics Canada. 
We took health-related quality of life (i.e. morbidity) data used to calculate HALE from 
the National Population Health Survey (1994–1999) and the Canadian Community 
Health Survey (2000–2010). We built abridged life tables for seven time intervals, cover-
ing the period 1994 to 2010 and corresponding to the year of each available survey 
cycle, for females and males, and for each of the 10 Canadian provinces. National and 
provincial trends were assessed at birth, and at ages 20 years and 65 years.

Results: We observed an overall average annual increase in HALE that was statistically 
significant in both Canadian females and males at each of the three ages assessed, with 
the exception of females at birth. At birth, HALE increased an average of 0.2% (p = .08) 
and 0.3% (p < .001) annually for females and males respectively over the 1994 to 2010 
period. At the national level for all three age groups, we observed a statistically non-
significant average annual increase in the proportion of life spent in an unhealthy state, 
with the exception of men at age 65, who experienced a non-significant decrease. At the 
provincial level at birth, we observed a significant increase in proportion of life spent in 
an unhealthy state for Newfoundland and Labrador (NL) and Prince Edward Island 
(PEI).

Conclusion: Our study did not detect a clear overall trend in compression or expansion 
of morbidity from 1994 to 2010 at the national level in Canada. However, our results 
suggested an expansion of morbidity in NL and PEI. Our study indicates the importance 
of continued tracking of the secular trends of life expectancy and HALE in Canada in 
order to verify the presence of compression or expansion of morbidity. Further study 
should be undertaken to understand what is driving the observed expansion of morbid-
ity in NL and in PEI. 

Keywords: life expectancy, health expectancy, compression, expansion, mortality, mor-
bidity, trend, health-related quality of life

Highlights

•	 Life expectancy (LE) and health-
adjusted life expectancy (HALE) 
increased consistently from 1994 to 
2010 for both Canadian females 
and males.

•	 HALE gains observed in the Canadian 
population over the reporting period 
were primarily associated with a 
decrease in mortality.

•	 The Canadian population appeared 
to be experiencing a period of rela-
tive stability in health expectancy 
from 1994 to 2010: no clear overall 
trend in compression or expansion 
of morbidity for the reporting period 
was detected in Canada.

Introduction

Two major potential scenarios have been 
proposed for future mortality and morbid-
ity patterns. The “compression of morbid-
ity” scenario anticipates an increase in life 
expectancy (LE) and a decrease in the pro-
portion of life spent with serious disease 
and disability.1-3 This is possible when 
shifts in future disease patterns delay dis-
ease onsets to older ages. People will live 
longer (due to reduced mortality) with 
reduced morbidity. 

The “expansion of morbidity” scenario 
anticipates an increase in the life expect
ancy and an increase in the proportion of 
life spent with underlying illness or dis-
ability.4-5 This is achieved when medical 

mailto:Bernard.Choi@phac-aspc.gc.ca
http://twitter.com/share?text=%23HPCDP Journal – Evaluating compression or expansion of morbidity in Canada: trends in %23lifeexpectancy…&hashtags=PHAC&url=http://www.phac-aspc.gc.ca/publicat/hpcdp-pspmc/37-3/ar-02-eng.php


69 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 37, No 3, March 2017

advances reduce mortality and case fatal-
ity but the disease patterns remain the 
same. Improved medical care increases 
survival and enables individuals to live 
despite illness. People will live longer (due 
to reduced mortality) but with increased 
morbidity and duration of morbidity. 
Determining which of these scenarios pre-
dominates will provide important infor-
mation on the overall disease burden for 
health jurisdictions, with implications for 
strategic planning for future health care 
services and delivery.

Health expectancy, defined as life expec-
tancy in a defined state of health,6,7 is an 
important tool for monitoring trends in 
population health and for evaluating the 
evidence for the compression or expan-
sion of morbidity scenarios. A useful met-
ric of health expectancy is “health-adjusted 
life expectancy” (HALE), defined as the 
average number of healthy years that a 
person would live under the mortality and 
morbidity prevailing at that time.8

Studies evaluating recent national trends 
in health expectancy within economically 
developed jurisdictions9-19 have shown 
evidence for both scenarios: some coun-
tries and autonomous regions appear to 
be experiencing an expansion of morbid-
ity9-12 while others indicate a compression 
of morbidity.13-16 One country demon-
strated scenarios that differed by age 
group.17 In Canada, studies of health 
expectancy trends at the national level 
have given mixed results. One study rep
orted a period of morbidity expansion 
from 1986 to 1991 followed by compres-
sion from 1991 to 1996,18 while another 
comparing health expectancy in 1994 and 
2007 suggested an overall expansion of 
morbidity between those two reporting 
periods.19 

One of the challenges of assessing trends 
in health expectancy from available 
national surveys is the lack of consistent 
data over time. Many of the existing stud-
ies have evaluated trends using different 
disability measures across reporting peri-
ods12,15,16 and/or a limited number of 
reporting periods.11,16,17,19

Another challenge is that only a few eval-
uations of trends in health expectancy 
have been done at the sub-national 
level.20–22 At the provincial level in Canada, 
a study in Quebec22 found a larger propor-
tion of life with disability in 1998 as 

compared to 1986, which suggests an 
expansion of morbidity during this period. 
In Canada, provincial estimates of health 
expectancy trends are a useful starting 
point for public health decision makers to 
plan resource allocation, since this is the 
jurisdictional level where health care is 
implemented. 

The purpose of this study was to evaluate 
changes in health-adjusted life expectancy 
(HALE) in the Canadian population for 
the period 1994 to 2010 using multiple 
cycles of nationally representative surveys 
that have similar design and employ the 
same measure of functional health (Health 
Utilities Index). Specifically, we assessed 
trends in expansion or compression of 
morbidity by measuring changes in pro-
portion of life spent in an unhealthy state. 
These trends were assessed at birth, at age 
20 years and age 65 years, by sex and by 
province. 

Methods

We used mortality and population data 
from Statistics Canada to estimate life 
expectancy for seven time intervals that 
covered the period 1994 to 2010 and which 
corresponded to the years in which the 
survey data required to calculate HALE 
were available (described later on in this 
section). For HALE, additional self-reported 
morbidity data came from the Health 
Utilities Index (HUI) component of the 
National Population Health Survey (NPHS) 
and the Canadian Community Health 
Survey (CCHS) conducted by Statistics 
Canada. 

Both the NPHS and the CCHS were 
designed to collect information on the 
health of the Canadian population resid-
ing in households. During the first three 
cycles (1994/95, 1996/97 and 1998/99) 
the NPHS contained both cross-sectional 
and longitudinal components. Beginning 
in 2000, the cross-sectional component of 
NPHS was taken over by CCHS. For this 
reason, we used NPHS cross-sectional 
data for the period of 1994 to 1999 and 
CCHS data for the period of 2000 to 2010.

The first cycle of the NPHS data collection 
took place in 1994/95 and continued 
every second year thereafter. Its initial 
core sample was 17 276 individuals living 
in Canada’s 10 provinces.23 The household 
response rates for the cross-sectional com-
ponent at the national level in the first 

three cycles were 88.7%, 82.6% and 89.7%, 
respectively.

The CCHS includes a sample of about 
130 000 respondents and was designed to 
provide reliable estimates at the local 
health region level.24 For this study, we 
used cycles of CCHS data where the HUI 
was available for all Canadian provinces: 
2000/01, 2003, 2005 and 2009/10. The 
household-level response rates in those 
cycles varied from 72.3% (2009/10) to 
84.7% (2000/01). Data for the CCHS 2003 
and 2005 were collected over a one-year 
period.

The target population of NPHS included 
respondents of all ages, but only those 
who were aged 12 years and over were 
targeted in the CCHS. As such, for the 
group under age 12 years, we substituted 
HUI values of 0.99 on the assumption that 
not all individuals in those age groups 
have perfect health. We chose the HUI 
value of 0.99 because the health-related 
quality of life is expected to be very high 
among children under age 12 years. Both 
surveys excluded persons living on Indian 
reserves and Crown lands, residents of 
health institutions, full-time members of 
the Canadian Forces living on Canadian 
Forces bases, and residents of some 
remote areas in Ontario and Quebec. Our 
analysis excluded the three Canadian ter-
ritories, since data were not available in 
all of our selected cycles. 

We used data from Statistics Canada25 to 
estimate mortality rates by province, sex 
and five-year age group. The three-year 
moving average method was used to 
obtain robust estimates, which is particu-
larly important for calculating values for 
provinces with a small population. Three 
years of data are needed to provide large 
enough numbers to ensure that the mor-
tality rates, which are used to estimate LE 
and HALE, are sufficiently robust. The 
three-year periods we used corresponded 
to the timing of the seven survey cycles 
used to calculate HALE: 1993 to 1995, 
1995 to 1997, 1997 to 1999, 2000 to 2002, 
2002 to 2004, 2004 to 2006 and 2009 to 
2011.

We measured health-related quality of life 
(HRQL) with the Health Utilities Index 
(HUI) Mark 3 instrument, which is avail-
able in both surveys.24,26 HUI is a multi
attribute utility measure that defines 
health states according to eight attributes 
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(vision, hearing, speech, ambulation, dex-
terity, emotion, cognition and pain), with 
five or six levels of functioning ranging 
from normal to severely limited function-
ing for each. The overall scores of the HUI 
range from −0.36 (the worst possible 
health state, e.g. a state in which death 
might be preferable) through 0.0 (death) 
to 1.0 (the best possible health state). 
Differences of 0.03 or more in overall HUI 
scores are considered to be clinically 
important.26 

We used the Chiang method,27 combined 
with the Hsieh method,28 to generate 
period life tables by sex using 19 standard 
age groups (< 1, 1–4, 5−9, … 80–85 and 
85+ years). The Chiang method is an 
established method widely used interna-
tionally to build abridged life tables. Age-
specific mortality rates are used within the 
life table to calculate the probability of 
dying at each age interval, which are then 
applied to a hypothetical population cohort. 
The Hsieh method, based on the Gompertz 
function, was used to provide an accurate 
estimate of LE for the last open-ended 
85+ age interval. We applied the modi-
fied Sullivan method7 for the HALE calcul
ation. According to this method, the 
“life-years lived” in each age interval was 
adjusted by the HUI. HALE variance was 
calculated following Mathers’ method,9 
which takes into account the variance of 
the probability of dying generated by the 
life-table method and the variance of the 
HUI. 

To analyze the trend in health expectancy, 
and more specifically the morbidity sce-
narios, we calculated the annual percent 
rate of change in HALE and the “propor-
tion of life spent in an unhealthy state,” 
represented by (LE−HALE)/LE, by fitting 
a log-linear regression model. It is neces-
sary to assess the difference between 
HALE and LE, proportional to LE since 
HALE is essentially a measure of LE 
weighted according to health-related qual-
ity of life and is thus highly correlated 
with LE. 

As an additional measure of the contribu-
tion of HRQL to HALE trends in Canada, 
we decomposed the differences in HALE 
between the baseline reporting period 
(1994/95) and all subsequent periods into 
mortality and morbidity (HRQL) compo-
nents using the Arriaga method29 adopted 
for the Sullivan method.30 

Results

Mean HUI values fluctuated over the 
course of our study period for the 
Canadian population aged 12 years and 
older (Figure 1). Both females and males 
experienced a statistically significant aver-
age increase in the HUI value of just under 
0.01 during the study period: from 0.862 
in 1994/95 to 0.871 in 2009/10 for females 
(p  <  .01) and from 0.879 in 1994/95 to 
0.886 in 2009/10 for males (p < .05). How
ever, while both females and males exp
erienced a clinically important increase in 
HRQL from 1994/95 to 1996/98 (i.e. an 
increase in HUI of 0.03 or greater), the 
overall HRQL increase for the entire study 
period was not clinically important for 
either sex. 

HALE increased consistently over the 
reporting period for both Canadian 
females and males (Tables 1A, 1B and 1C). 
For females, HALE increased by 3.3 years 
at birth, 3.1 years at age 20 and 2.0 years 
at age 65. However, only females at age 20 
and 65 years experienced significant annual 
average increases in HALE: 0.2% (p < .05) 
and 0.7% (p < .001) respectively. For males, 
HALE increases from 1994/95 to 2009/10 
were 4.3 years at birth, 4.0 years at age 20 
and 2.6 years at age 65. This corresponds 
to significant annual average increases in 
HALE at each of these age groups: 0.3% 
at birth, 0.4% at age 20 and 1.2% at age 
65 (p < .001 for each). 

The proportion of life spent in an 
unhealthy state [(LE−HALE)/LE] fluc
tuated over the course of our study period. 
For Canadian females and males at birth 
this proportion decreased from 1994/95 
(females 14%, males 12%) to 1996/97 
(females 11%, males 9%), which indicated 
compression of morbidity. It then increased 
in the remaining period up to 2009/10 
(females 13%, males 11%) (Table 1A), 
which indicated expansion of morbidity. 
For the overall study period, the propor-
tion of life spent in an unhealthy state did 
not significantly change (Tables 1A, 1B, 1C), 
indicating neither compression nor expan-
sion of morbidity. This same pattern was 
observed in females and males at age 20 
and females at age 65 (Tables 1B, 1C). Males 
at age 65 experienced a non-significant 
decrease in annual average change of pro-
portion of life spent in an unhealthy state.

Decomposition of the differences in HALE 
at birth for each reporting period com-
pared to the baseline values of 1994/95 
demonstrated a continual increase in HALE 
gains associated with the mortality comp
onent (Table 2). However, the gains attrib-
uted to HRQL (i.e. the morbidity component) 
fluctuated throughout the study period, 
also suggesting no clear trend in expan-
sion or compression of morbidity. These 
trends were similar for both females and 
males. 

HALE trends in the provinces largely mir-
rored those in the Canadian population as 

FIGURE 1 
Mean Health Utilities Index values, population aged 12 years and older,  

by sex and reporting period, Canada, 1994 to 2010

Abbreviation: HUI, Health Utilities Index.
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TABLE 1A 
Life expectancy, health-adjusted life expectancy and proportion of life spent in an unhealthy  

state at birth, by sex and reporting period, Canada, 1994 to 2010

1994/95 1996/97 1998/99 2000/01 2003 2005 2009/10
Average annual 

change (%)

Female

LE 81.3 81.5 81.8 82.5 82.8 83.2 84.1

HALE 70.0 72.9 72.1 71.5 71.7 72.3 73.3 0.2

HALE (95% CI) 69.5–70.4 72.5–73.2 71.7–72.5 71.3–71.7 71.3–72.1 71.9–72.6 73.1–73.5

(LE−HALE)/LE (%) 14 11 12 13 13 13 13 0.4

Male

LE 75.2 75.7 76.2 77.2 77.7 78.3 79.6

HALE 66.4 69.0 68.9 68.5 69.5 69.3 70.7 0.3a

HALE (95% CI) 66.0–66.8 68.7–69.2 68.6–69.3 68.3–68.7 69.1–69.8 69.0–69.7 70.5–70.9

(LE−HALE)/LE (%) 12 9 10 11 11 11 11 0.6

Abbreviations: CI, confidence interval; HALE, health-adjusted life expectancy; LE, life expectancy; (LE−HALE)/LE, the proportion of life spent in an unhealthy state. 

a p < .05.

TABLE 1B 
Life expectancy, health-adjusted life expectancy and proportion of life spent in an unhealthy  

state at age 20, by sex and reporting period, Canada, 1994 to 2010

1994/95 1996/97 1998/99 2000/01 2003 2005 2009/10
Average annual 

change (%)

Female

LE 61.7 61.8 62.1 62.8 63.0 63.4 64.4

HALE 51.4 54.0 53.1 52.7 53.1 53.5 54.5 0.2a

HALE (95% CI) 51.0–51.9 53.7–54.3 52.7–53.5 52.5–52.9 52.7–53.5 53.1–53.9 54.3–54.8

(LE−HALE)/LE (%) 17 13 15 16 16 16 15 0.3

Male

LE 55.7 56.2 56.7 57.7 58.1 58.7 59.9

HALE 48.0 50.1 50.1 49.8 50.9 50.8 52.0 0.4a

HALE (95% CI) 47.6–48.3 49.8–50.3 49.7–50.4 49.6–50.0 50.5–51.2 50.4–51.2 51.8–52.2

(LE−HALE)/LE (%) 14 11 12 14 12 13 13 0.5

Abbreviations: CI, confidence interval; HALE, health-adjusted life expectancy; LE, life expectancy; (LE−HALE)/LE, the proportion of life spent in an unhealthy state. 

a p < .05.

a whole (Tables 3A, 3B). However, there 
were provincial differences. From 1994/95 
to 2009/10, significant annual average 
increases in HALE at birth (both sexes 
combined) were observed in British 
Columbia and Quebec only. At age 65, 
HALE increased significantly in all prov-
inces except NL and Nova Scotia. 

In terms of proportion of life spent in an 
unhealthy state, at birth and at age 65, 
similar to the Canadian trend, most 

provinces did not experience significant 
changes over the study period. The excep-
tions were NL and PEI, each of which had 
a significant increase at birth, suggesting 
an expansion of morbidity. When results 
were stratified by sex (not shown), the 
significant increase in proportion of life 
spent in an unhealthy state at birth per-
sisted only for males in NL and PEI. At 
age 65, males in NL experienced a signifi-
cant increase in the proportion, while 
Manitoban males exhibited a significant 
decrease. 

Discussion

Our study provides a comprehensive look 
into the public health scenarios of com-
pression or expansion of morbidity in 
Canada by tracking trends in life expec-
tancy and health-adjusted life expectancy 
from 1994 to 2010. Our results demon-
strate that both LE and HALE increased 
for females and males during the study 
period. While the proportion of life spent 
in an unhealthy state fluctuated, the 
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TABLE 1C 
Life expectancy, health-adjusted life expectancy and proportion of life spent in an unhealthy  

state at age 65, by sex and reporting period, Canada, 1994 to 2010

1994/95 1996/97 1998/99 2000/01 2003 2005 2009/10
Average annual 

change (%)

Female

LE 19.9 19.9 20.2 20.7 20.9 21.3 22.1

HALE 14.8 15.6 15.3 15.4 15.7 16.0 16.8 0.7a

HALE (95% CI) 14.4–15.1 15.3–15.9 15.0–15.7 15.2–15.6 15.4–16.1 15.6–16.3 16.7–17.0

(LE−HALE)/LE (%) 26 22 24 26 25 25 24 0.05

Male

LE 15.8 15.9 16.2 17.0 17.4 17.9 18.9

HALE 12.3 12.8 12.8 13.1 14.0 14.2 14.9 1.2a

HALE (95% CI) 12.0–12.6 12.6–13.1 12.5–13.1 13.0–13.3 13.7–14.3 13.9–14.5 14.7–15.1

(LE−HALE)/LE (%) 22 19 21 23 19 21 21 −0.1

Abbreviations: CI, confidence interval; HALE, health-adjusted life expectancy; LE, life expectancy; (LE−HALE)/LE, the proportion of life spent in an unhealthy state.

a p < .05.

TABLE 2 
Contribution of mortality and morbidity components to differences in HALEa at birth for  

each reporting period (compared to baseline period), by sex, Canada, 1994 to 2010

Gainsb 1994/95 1996/97 1998/99 2000/01 2003 2005 2009/10

Female

HALE gains (HALEi − HALEn) 0 (REF) 2.9 2.1 1.5 1.7 2.3 3.3

Mortality gain component 0 (REF) 0.1 0.4 0.8 1.0 1.3 2.0

Morbidity (HRQL) gain component 0 (REF) 2.7 1.7 0.7 0.7 0.9 1.3

Male

HALE gains (HALEi − HALEn) 0 (REF) 2.5 2.5 2.1 3.1 2.9 4.3

Mortality gain component 0 (REF) 0.4 0.8 1.6 2.0 2.4 3.4

Morbidity (HRQL) gain component 0 (REF) 2.1 1.7 0.5 1.1 0.6 0.9

Abbreviations: HALEi, health-adjusted life expectancy for given reporting period; HALEn, health-adjusted life expectancy for 1994/95 baseline period; HRQL, health-related quality of life; REF, 
reference group.

a The sum of mortality and morbidity gain components may not exactly match the HALE gain due to rounding.

b Gains in this table are expressed in years.

statistically non-significant average annual 
increase in this proportion observed over 
the entire study period appeared to indi-
cate that there was no clear overall trend 
in compression or expansion of morbidity 
from 1994 to 2010 in Canada. This lack of 
a clear trend can also be seen in the 
decomposition of HALE differences, which 
did not show any consistent trends in 
gains or losses associated with the mor-
bidity component (HRQL).

The trend results for the provinces indi-
cate that, while health expectancy values 

generally reflect a certain amount of sta-
bility between 1994/95 and 2009/10, there 
may be some expansion of morbidity 
occurring among males in NL and PEI. 
Removing data for 1996/97, where a clini-
cally important increase in HUI was 
observed, did not change the results. 
Further study is needed to assess which 
determinants of health may be influencing 
the changes observed in NL and PEI.

A previous study of morbidity trends in 
the Canadian adult population found that 
disability-free life expectancy as a proportion 

of life expectancy had decreased, sugges
ting an expansion of morbidity between 
1994/95 and 2007.19 However, that study 
only used two reporting periods and as 
such does not allow meaningful interpre-
tation of annual changes occurring within 
this period. Our findings are similar to a 
study of disability trends in OECD coun-
tries,31 which found that disability preva-
lence, as measured by limitations in 
activities of daily living, remained stable 
in the Canadian population aged 65 years 
and older for the period of 1996 to 2003. 
With respect to the provincial results, the 
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TABLE 3A 
Average annual change in health-adjusted life expectancy and in proportion of life spent in an unhealthy  

state at birth, both sexes combined, by province, Canada, 1994 to 2010 

1994/95 1996/97 1998/99 2000/01 2003 2005 2009/10
Average annual 

change (%)

Alberta

HALE 68.3 70.8 70.7 69.1 70.3 70.3 71.3 +0.1

(LE−HALE)/LE (%) 13 10 11 14 13 13 13 +0.7

British Columbia

HALE 68.5 70.9 70.6 70.1 70.6 70.9 72.8 +0.3a

(LE−HALE)/LE (%) 13 10 11 13 13 13 12 +0.2

Manitoba

HALE 68.0 70.4 68.8 69.3 69.7 70.2 70.0 +0.1

(LE−HALE)/LE (%) 13 10 12 12 12 12 13 +0.4

New Brunswick

HALE 67.0 69.7 70.2 69.3 69.2 69.6 70.2 +0.2

(LE−HALE)/LE (%) 14 11 10 13 13 13 13 +0.6

Newfoundland and Labrador

HALE 68.5 71.0 71.5 69.1 68.5 68.2 69.2 −0.1

(LE−HALE)/LE (%) 11 8 8 11 12 13 13 +2.5a

Nova Scotia

HALE 65.8 68.9 69.3 68.2 68.9 68.5 69.2 +0.2

(LE−HALE)/LE (%) 15 11 12 14 13 14 14 +0.3

Ontario

HALE 67.7 71.4 70.7 69.5 70.4 71.0 71.7 +0.2

(LE−HALE)/LE (%) 14 10 11 13 13 12 13 +0.7

Prince Edward Island

HALE 69.0 70.0 70.7 69.5 70.2 69.5 71.0 +0.1

(LE−HALE)/LE (%) 11 10 10 12 12 13 12 +1.1a

Quebec

HALE 69.1 71.2 71.1 71.3 71.7 71.6 73.6 +0.3a

(LE−HALE)/LE (%) 11 9 10 10 10 11 10 +0.4

Saskatchewan

HALE 68.7 70.3 70.8 69.3 70.5 69.7 70.1 +0.0

(LE−HALE)/LE (%) 13 11 10 13 11 13 12 +0.4

Abbreviations: HALE, health-adjusted life expectancy; (LE−HALE)/LE, the proportion of life spent in an unhealthy state. 

a p < .05.

study from Quebec22 covered a period 
(1986–1998) most of which occurred 
before our study (1994–2010), so compari-
sons are difficult. That study suggested an 
expansion of morbidity, although once 
again, the use of only two reporting peri-
ods prevents meaningful interpretation of 
trends. 

Our findings provide some support to the 
hypothesis of Robine and Michel,32 who 

predicted that economically developed 
countries would experience a pattern of 
initial expansion of morbidity due to 
increased survival rates with disabling 
conditions, followed by compression as 
improvements were made in controlling 
chronic diseases and improving health 
behaviours in new cohorts of older peo-
ple. It is possible that Canada has pro-
gressed from the initial expansion of 
morbidity phase in the 1980s and 1990s 

into a period of stasis due to improve-
ments in chronic disease prevention and 
health promotion. An assessment of 
healthy life expectancy trends in Canada 
during this earlier period33 suggests that 
there was a period of expansion of mor-
bidity between 1986 and 1991. However, 
these trends will need to be followed over 
time to confirm this hypothesis. Robine 
and Michel also hypothesize a final stage 
in this “disability transition,” in which 
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TABLE 3B 
Average annual change in health-adjusted life expectancy and in proportion of life spent in an unhealthy state at age 65, both sexes 

combined, by province, Canada, 1994 to 2010 

1994/95 1996/97 1998/99 2000/01 2003 2005 2009/10
Average annual 

change (%)

Alberta

HALE 13.5 14.5 14.3 14.1 15.4 14.8 15.7 +0.8a

(LE−HALE)/LE (%) 26 22 24 27 21 26 24 −0.1

British Columbia

HALE 14.6 14.3 14.4 14.6 15.1 15.1 16.5 +0.8a

(LE−HALE)/LE (%) 22 24 25 26 24 25 22 +0.1

Manitoba

HALE 12.9 14.3 13.8 14.2 14.2 15.2 15.3 +0.9a

(LE−HALE)/LE (%) 29 21 24 25 25 21 23 −0.9

New Brunswick

HALE 13.8 13.7 14.1 14.1 14.3 14.7 15.3 +0.7a

(LE−HALE)/LE (%) 22 23 21 23 23 23 23 +0.4

Newfoundland and Labrador

HALE 13.2 13.8 13.6 13.1 13.7 13.2 14.4 +0.3

(LE−HALE)/LE (%) 21 17 18 24 21 24 22 +1.2

Nova Scotia

HALE 13.0 14.2 13.9 13.4 13.7 14.1 14.4 +0.4

(LE−HALE)/LE (%) 25 19 22 26 25 24 25 +1.0

Ontario

HALE 13.3 14.4 14.2 14.0 14.7 15.4 15.8 +0.9a

(LE−HALE)/LE (%) 26 20 22 26 24 22 24 +0.1

Prince Edward Island

HALE 13.6 14.1 14.1 14.3 14.5 14.6 15.1 +0.6a

(LE−HALE)/LE (%) 23 21 22 21 21 25 23 +0.6

Quebec

HALE 13.7 14.2 14.1 14.9 15.1 15.2 16.6 +1.2a

(LE−HALE)/LE (%) 22 20 22 20 20 22 19 −0.5

Saskatchewan

HALE 14.4 14.4 14.6 14.4 15.2 14.9 15.4 +0.4a

(LE−HALE)/LE (%) 24 23 22 25 22 24 23 −0.2

Abbreviations: HALE, health-adjusted life expectancy; (LE−HALE)/LE, the proportion of life spent in an unhealthy state. 

a p < .05.

morbidity expands again due to the emer-
gence of very old and frail populations.32 
This would also need to be monitored on 
an ongoing basis in the Canadian 
population. 

Strengths and limitations

The main strength of our study was the 
ability to detect changes in healthy life 
expectancy at the population level over a 

reasonably long period of time with mul-
tiple reporting points. Our study used 
seven reporting secular time points repre-
senting 15 years of observation taken from 
two major national health studies that 
used virtually the same sampling frame of 
the Canadian household population and 
the same measure of health-related qual-
ity of life. The combination of length of 
reporting period and frequency of report-
ing points in our study exceeded that of 

all other studies we identified in the 
literature.

Our study had several limitations. It was 
beyond the scope of our study to assess 
the impact of socioeconomic and behav-
ioural factors on healthy life expectancy 
trends. For instance, it is possible that 
provinces may experience a decline in 
healthy life expectancy due to loss of 
healthy adults migrating to other provinces 
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for work.34 Further studies are needed to 
test this hypothesis, as well as other poten
tial socioeconomic factors. Unlike most 
studies assessing trends in health expec-
tancy, we did not use a measure of limita-
tions in activities of daily living. This 
limits our ability to make comparisons to 
results from studies conducted for other 
nations. However, a validation study of 
several measures of disability35 found the 
HUI to correlate well with a measure of 
activity and participation limitations, sug-
gesting that trends measured with HUI 
should reflect those found using these 
other measures. 

It should also be noted that it was beyond 
the scope of our study to assess a third 
proposed morbidity scenario called “dyn
amic equilibrium.”36 This scenario hypoth-
esizes a state of equilibrium where life 
expectancy increases, while a longer pro-
portion of life spent living with chronic 
diseases is counteracted by a decrease in 
the severity of these diseases. Future stud-
ies of Canadian morbidity trends should 
incorporate more explicit measures of sever-
ity of disability in order to assess whether 
the Canadian population is experiencing 
this scenario.

With respect to the data sources used in 
our study, neither the NPHS nor the CCHS 
cover the Canadian population living in 
institutions, including those associated 
with long-term care. Additionally, the 
CCHS only covers the population aged 
12  years and older, which obliged us to 
use assumed HUI values for the popula-
tion under age 12 years. It is thus possible 
that the health expectancy values for 
these excluded populations are different 
from those of the household population. 
There is a theoretical possibility of this 
affecting the direction of the trends over 
the reporting period, since there is a trend 
towards facilitating the elderly population 
to remain at home, which may contribute 
to greater proportions of incapacitated 
individuals remaining in the general 
population. 

Finally, the second (1996/97) and third 
(1998/99) cycles of the NPHS are constit
uted of both a cross-sectional sample of 
the Canadian household population and 
panel members of the longitudinal cohort 
portion of this same study. As such, there 
is a possibility that health expectancy 
results from these two cycles differ from 
the other purely cross-sectional survey 

cycles. This is because surviving panel 
members might have contributed to a 
“healthy volunteer” effect whereby their 
ability to survive to, and ability to partici-
pate in, the subsequent rounds of follow-
up were due to the fact that they were 
healthier than the general population.37 
Indeed, we observed elevated average HUI 
values for these two cycles. We conducted 
a sensitivity analysis by removing the 
1996/97 cycle data from our calculations: 
these results confirmed the statistically 
significant expansion of morbidity at birth 
for males living in NL and PEI, and rela-
tive stability for the total Canadian 
population.

Conclusion

Our study analyzed the trends in morbid-
ity as compared to the trends in life expec-
tancy at birth, at age 20 years and at age 
65 years. In the context of population 
aging, it is important to monitor these two 
trends, because expansions and compres-
sions of morbidity have very different 
impacts on future trends in health care 
expenditures. The lack of comparable data 
has been an issue in the past; this study 
provides valuable information to identify 
the direction Canada has taken over a 
15-year period. Additional results by prov-
ince provide information that has been 
lacking up to now. 

Contrary to other industrialized countries 
where compression or expansion of mor-
bidity has been observed in studies for the 
last 30 to 40 years, the Canadian popula-
tion as a whole appeared to be experienc-
ing a period of relative stability in health 
expectancy from 1994 to 2010. However, 
there appeared to be an expansion of mor-
bidity in NL and in PEI, particularly among 
males. Continued surveillance of health 
expectancy trends will be necessary to 
detect whether Canada makes further 
transitions towards increasing morbidity. 
Further study should also be undertaken 
to confirm these observations and to bet-
ter understand what is driving the expan-
sion of morbidity in NL and in PEI. 
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Abstract 

Introduction: Indigenous children are twice as likely to be classified as obese and three 
times as likely to experience household food insecurity when compared with non- 
Indigenous Canadian children. The purpose of this study was to explore the relation-
ship between food insecurity and weight status among Métis and off-reserve First 
Nations children and youth across Canada.

Methods: We obtained data on children and youth aged 6 to 17 years (n = 6900) from 
the 2012 Aboriginal Peoples Survey. We tested bivariate relationships using Pearson chi-
square tests and used nested binary logistic regressions to examine the food insecur
ity−weight status relationship, after controlling for geography, household and school 
characteristics and cultural factors.  

Results: Approximately 22% of Métis and First Nations children and youth were over-
weight, and 15% were classified as obese. Over 80% of the sample was reported as 
food secure, 9% experienced low food security and 7% were severely food insecure. 
Off-reserve Indigenous children and youth from households with very low food security 
were at higher risk of overweight or obese status; however, this excess risk was not 
independent of household socioeconomic status, and was reduced by controlling for 
household income, adjusted for household size. Negative school environment was also 
a significant predictor of obesity risk, independent of demographic, household and geo-
graphic factors.

Conclusion: Both food insecurity and obesity were prevalent among the Indigenous 
groups studied, and our results suggest that a large proportion of children and youth 
who are food insecure are also overweight or obese. This study reinforces the import
ance of including social determinants of health, such as income, school environment 
and geography, in programs or policies targeting child obesity. 

Keywords: child obesity, food insecurity, Indigenous peoples, First Nations, Métis, school 
environment

Highlights

•	 Off-reserve Indigenous children and 
youth from households with very low 
food security were at higher risk of 
being overweight or obese. 

•	 Children and youth whose school 
environments were rated the most 
negative (e.g. exposure to racism, 
bullying and drugs) were the most 
likely to be overweight or obese rel
ative to those who rated their school 
environments the least negatively.

•	 There was no difference in weight 
status between Indigenous children 
and youth living in rural, small, 
medium or large cities.

Introduction

Indigenous children in Canada (including 
First Nations, Métis and Inuit) are at a dis-
proportionately higher risk for overweight 
and obesity compared to their non-Aboriginal 

Canadian counterparts.1,2 Defined as the 
accumulation of excess body fat, obesity 
is associated with poor health outcomes 
including compromised immune function, 
mental health disorders, type 2 diabetes, 
cardiovascular disease, sleep apnea and 
decreased quality of life.3-7

According to the 2009-2011 Canadian Health 
Measures Survey, approximately one-third 
of Canadian children and youth between 5 
and 17 years of age are classified as over-
weight (body mass index [BMI] ≥ 25kg/m2– 
< 30kg/m2) or obese (BMI ≥ 30kg/m2), with 
Indigenous children and youth being 
twice as likely to be classified as obese in 
comparison.4 Corroborating this pattern, 
the Public Health Agency of Canada 
reports that 20% of First Nations children 
living outside of First Nations reserves 
and 16.9% of Métis children have a 
BMI  ≥  30, compared to 11.7% of non-
Indigenous Canadian children.2,4

While the etiology of obesity is multifact
orial and complex, a social determinants 
of health framework provides a starting 
point for unpacking the distal* causes of 

* Based on social and ecological frameworks of health, proximal determinants include individual-level (e.g. behaviour, early life events) and interpersonal factors (e.g. family practices, physical 
environment). Distal factors (e.g. household characteristics, community, built environment, society, historical factors) are located further in a causal chain or ecological framework and impact 
individual health through proximal or intermediary factors. 

mailto:jbhawra%40uwaterloo.ca?subject=
http://twitter.com/share?text=%23HPCDP Journal – The association of household %23foodsecurity, household characteristics…&hashtags=PHAC,aboriginalpeople&url=http://www.phac-aspc.gc.ca/publicat/hpcdp-pspmc/37-3/ar-03-eng.php
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child obesity, as well as identifying targets 
for prevention and treatment.8,9 However, 
the health disparities experienced by 
Indigenous peoples highlight the fact that 
these social determinants are experienced 
differently by Indigenous populations and 
must be explored alongside more cultur-
ally relevant factors. Several Indigenous-
specific social determinants of health 
models have been developed as a result, 
including an ecological model by Willows 
et al.8 that includes causal factors related 
to households, schools, communities and 
the macrosocial context. Greenwood and 
de Leeuw9 use a web diagram to demon-
strate that there are multiple interrelated 
relevant social determinants of Aboriginal 
peoples’ health operating at various socio-
ecological levels. 

One factor noted in these models that has 
been gaining increased attention in obe-
sity research is the importance of food 
security for weight status. Food insecurity 
is defined as a situation in which avail-
ability or access to nutritionally adequate 
and culturally acceptable food is limited 
or uncertain.10,11 While the relationship 
between food insecurity and obesity may 
seem paradoxical, research is increasingly 
linking the two, as food insecurity results 
in a lack of affordable nutritious food 
choices, which then may result in 
obesity.12-16

Adults and children have distinct exper
iences of food insecurity, as children are 
more vulnerable to resultant behavioural 
problems, such as decreased school atten-
dance and performance, and poorer over-
all health and nutrition, despite parents’ 
efforts to minimize food insecurity’s 
impact.13,17,18 A possible relationship between 
food insecurity and obesity may be espe-
cially relevant for Indigenous children, as 
Indigenous households are three times 
more likely to experience food insecurity 
than non-Indigenous Canadians.19,20 The 
2007/2008 Canadian Community Health 
Survey found that 20.9% of Indigenous 
households were food insecure, with 8.4% 
experiencing “severe” food insecurity.20 In 
comparison, 7.2% of non-Indigenous house
holds were food insecure and 2.5% exper
ienced severe food insecurity.20 Much of 
this discrepancy can be explained by the 
higher prevalence of sociodemographic 
risk factors in Indigenous households (e.g. 
household crowding, lower household 
income),19 many of which have also found 
to be related to obesity.21 

Previous qualitative research with off-
reserve Métis and First Nations parents 
found that food insecurity was perceived 
by community members to be an import
ant cause of obesity in their communities.22 
In those interviews, food insecurity was 
thought to be not only a result of low 
income, but also the high price of fresh 
food in some locations and a lack of trans-
portation. For some, the loss of traditional 
food and knowledge about its preparation 
was also important, leading to poorer 
diets.22 However, the association between 
food insecurity and obesity in Indigenous 
children has not been quantitatively exam
ined. Moreover, it is important to consider 
this relationship in the context of other 
potentially important effects, including 
household characteristics, school-level 
factors, geography and cultural factors. In 
this paper, we make use of the 2012 Abor
iginal Peoples Survey (APS)23 to examine 
the association between household food sec
urity status and obesity among off-reserve 
First Nations and Métis children and youth 
in Canada, independent of other household, 
school, geographic and cultural factors.  

Methods

Data and participants

The 2012 APS was a postcensal, national 
survey of the population aged 6 years and 
older identified in the 2011 National 
Household Survey,24 and living outside of 
First Nations reserve communities as well 
as select Indigenous communities in the 
North.21,23 

This study focussed on First Nations and 
Métis children and youth aged 6 to 17 years. 
Inuit children and youth were excluded, 
as the geography-driven factors affecting 
their food security status, as well as their 
unique BMI profiles and body fat distribu-
tion, require independent investigation.25,26 
After excluding the Inuit population and 
adults aged 18 years and over, the final 
sample included 6900 individuals. Questions 
for children aged 6 to 14 years were answered 
by the “person most knowledgeable” (PMK) 
about the child, generally a parent or 
guardian. Youth aged 15 to 17 years were 
interviewed directly. Details about the samp
ling, data collection and weighting are avail
able in the APS concepts and methods 
guide.23

Main variables

Obesity status 
The dependent variable was weight-status 
based on BMI categorization using Cole’s 

BMI cut-offs.27 BMI was calculated using 
PMK-reported height and weight of chil-
dren. The APS asked, “How tall is [your 
child] without shoes on?” and “How much 
does [your child] weigh?” in order to calc
ulate BMI.28 Weight status categories 
included normal, overweight and obese.

Food insecurity
The 2012 APS measured household food 
insecurity over the past 12 months using a 
series of six statements to which the PMK 
responded, “often true,” “sometimes true” 
or “never true.” The statements captured 
whether households were able to afford 
balanced meals, if meals had been down-
sized or skipped because there was not 
enough money for food, the frequency of 
these events, and how often household 
members experienced hunger. These resp
onses were used by Statistics Canada to 
categorize households into four levels of 
food security: high, marginal, low and very 
low.28 In the analyses, “highly secure” and 
“marginally secure” were combined into 
one category.

Covariates

In addition to household food insecurity, 
covariates included demographic, house-
hold, school, geographic and cultural vari-
ables previously identified as having 
potential relationships with food insecur
ity or obesity. 

The demographic variables included were 
Indigenous identity group (First Nations 
or Métis), age (6−11 or 12−17 years) and 
gender (male, female). Household socio-
economic characteristics included annual 
household income and mother’s educ
ational attainment. Household income was 
divided by the number of household 
members to provide a “per capita” house-
hold measure, which was included as 
quartiles (less than $9510; $9510−$16 680; 
$16 690−$27 260; and $27 280 and above). 
Other household characteristics included 
family structure (two-parent, lone-parent 
or other), as well as household crowding, 
which was measured based on the num-
ber of people per room.

The APS included questions about the 
school environment. Respondents were 
asked to indicate their level of agreement 
using a four-point scale (strongly disagree, 
disagree, agree, strongly agree) with eight 
statements. Aspects of a positive school 
environment were captured by asking: 
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1)  “Overall, respondent feels/felt safe at 
school”; 2) “Overall, respondent is/was happy 
at school”; 3) “Most children enjoy/enjoyed 
being at school”; and 4) “The school pro-
vides/provided many opportunities to be 
involved in school activities.” Negative 
aspects of the school environment were 
captured by agreement with 1) “Racism 
is/was a problem at school”; 2) “Bullying 
is/was a problem at school”; 3) “The pres-
ence of alcohol is/was a problem at school”; 
4) “The presence of drugs is/was a prob-
lem at school”; and 5) “Violence is/was a 
problem at school.” For each child, resp
onses to the positive and negative envir
onment questions were averaged, so that 
higher scores indicate more positive or 
more negative environments. 

Regional and urban/rural geography were 
also part of the analysis, as research strongly 
suggests the importance of broader envir
onmental factors.

Lastly, the cultural variables, “exposure to 
Indigenous language” and “family members’ 

attendance of residential schools,” were 
also included to capture their potential 
influence on children’s weight status. It 
has been suggested that cultural charac-
teristics such as language retention are 
important for Indigenous peoples’ health 
in general, and previous research using 
the 2006 APS has found that parental resi-
dential school attendance was predictive 
of obesity among Métis children.9,22 Chil
dren who were reported to be exposed to 
an Aboriginal language at home or outside 
the home were coded as “exposed.” The 
APS asked whether the child’s PMK (usu-
ally a parent) or the PMK’s mother or father 
(the child’s grandparent) had attended Indian 
residential or industrial schools. Those 
who did not respond to these questions 
(17%) were retained as a separate categ
ory called “not stated.”

Statistical analyses

We used Pearson chi-square tests to assess 
bivariate associations between the indep
endent variables and obesity. Thereafter we 

used a binary multivariate logistic regres-
sion to test the likelihood of children and 
youth having BMI in the “normal” range, 
versus being “overweight” or “obese,” 
conditional on the independent variables 
that we found to have significant bivariate 
associations with overweight and obesity. 
A total of five nested models were fitted, 
including different groups of predictor vari-
ables. We performed our statistical anal
ysis using SAS software version 9.4.29 We 
used bootstrap weights provided by Stat
istics Canada and balanced repeated re-
estimation (BRR) to adjust variance 
estimates for the survey’s complex sam-
pling design. 

Results

Table 1 provides demographic, socioeco-
nomic and other characteristics of the 
sample. Approximately 22% of First Nations 
and Métis children and youth aged 6 to 
17 years were overweight, and 14.9% were 
classified as obese. While 83.8% of the 
sample reported as food secure, 9.4% 

TABLE 1 
Sample characteristics by body mass index, First Nations and Métis youth aged 6 to 17 years, Canada, 2012 

Variable N Normal weight (%) Overweighta (%) Obeseb (%) p-value

Household food security status

Marginal or high food security 5780 63.6 22.1 14.3 < .001

Low food security 650 58.5 24.6 16.9

Very low food security 470 53.1 27.7 19.2

Regional geography

Atlantic 460 63.0 19.6 17.4 < .001

Quebec 400 62.5 25.0 12.5

Ontario 1730 61.3 23.7 15.0

Prairies 2970 60.8 23.0 16.2

British Columbia 1260 68.3 20.6 11.1

Territories 70 71.4 14.3 14.3

Urban/rural geography

Rural 1590 65.6 18.8 15.6 < .001

Small population centre 1640 57.5 27.3 15.2

Medium population centre 890 61.1 22.2 16.7

Large population centre 2780 64.3 21.4 14.3

Age group

6−11 years  3110 52.7 24.1 23.2 < .001

12−17 years  3790 70.4 21.4 8.2

Gender

Male 3530 59.7 24.1 16.2 < .001

Female 3370 65.5 21.1 13.4

Continued on the following page
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Variable N Normal weight (%) Overweighta (%) Obeseb (%) p-value

Indigenous identity

First Nations 3930 59.8 23.7 16.5 < .001

Métis 2970 65.9 21.6 12.5

Mother’s educational attainment

Less than secondary school graduation 1130 59.3 23.9 16.8 .002

Secondary school diploma or equivalent 1300 59.9 23.9 16.2

Some post-secondary education 720 61.1 22.2 16.7

Post-secondary certificate, diploma or 
degree

3750 64.6 22.1 13.3

Annual household income per capita

1st quartile 1890 55.6 25.9 18.5 < .001

2nd quartile 1660 60.8 21.7 17.5

3rd quartile 1690 65.7 22.5 11.8

4th quartile 1660 68.1 21.1 10.8

Family structure

Two-parent family 4270 64.4 22.5 13.1 < .001

Lone-parent family 2350 58.7 23.0 18.3

Other 280 64.3 25.0 10.7

Household crowding

One or fewer people per room 6330 62.8 22.8 14.4 .007

More than one person per room 570 59.6 21.1 19.3

Positive school environment index

1st quartile (1.00–2.75) 1370 65.0 21.9 13.1 < .001

2nd quartile (3.00–3.00) 1980 60.1 25.8 14.1

3rd quartile (3.25–3.67) 1640 65.2 22.0 12.8

4th quartile (3.75–4.00) 1900 60.5 21.1 18.4

Negative school environment index

1st quartile (1.00–1.60) 1850 54.8 21.1 24.1 .031

2nd quartile (1.75–2.00) 2080 61.7 22.5 15.8

3rd quartile (2.20–2.25) 1040 59.6 24.0 16.4

4th quartile (2.40–4.00) 1930 63.2 23.8 13.0

Exposure to Indigenous language

No 3420 65.7 22.0 12.3 < .001

Yes 3480 59.5 23.3 17.2

Family member attended residential schools

No 2930 63.8 22.2 14.0 < .001

Yes 2780 59.7 23.4 16.9

Not stated 1180 66.1 22.0 11.9

Source: Data from the 2012 Aboriginal Peoples Survey.

Notes: Sample numbers according to BMI: normal weight: n = 4310; overweight: n = 1560; obese: n = 1030. Frequency counts for all variables were rounded to the nearest 10.

a Having a BMI ≥ 25kg/m2 but < 30kg/m2

b Having a BMI ≥ 30kg/m2

TABLE 1 (continued) 
Sample characteristics by body mass index, First Nations and Métis youth aged 6 to 17 years, Canada, 2012 
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independent of the other variables, but 
First Nations and Métis children in British 
Columbia (OR = 0.65, 95% CI: 0.50–0.86) 
and the three territories (OR = 0.68, 95% 
CI: 0.49-0.95) were less likely to be over-
weight or obese, controlling for the other 
variables in the model. 

Lastly, Model V included the two cultural 
variables—exposure to an Indigenous 
language and family members having 
attended residential schools. Neither had 
a significant independent effect on obesity 
status.

Discussion

This study provides additional evidence 
that Indigenous children and youth are at 
higher risk of overweight and obesity than 
are other Canadian children. Among 
youth aged 12 to 17 years in our study 
sample, 30% were classified as either over
weight or obese, compared with 20.7% of 
all Canadian youth in 2013.30 First Nations 
and Métis girls were less likely to be over-
weight or obese than were boys, an observ
ation that is consistent with previous 
literature on weight status and sex/
gender.16,31,32

Given that Indigenous children and youth 
are at a higher risk of overweight and obes
ity and the potential for weight to impact 
health outcomes over the life course,3-7 it is 
important to understand the distal and 
“upstream” determinants that drive their 
weight status. The data shown here sup-
port the importance and utility of a socio-
ecological perspective for those ends.8 

There has been little exploration of the 
relationship between food security and 
weight status among Indigenous children 
and youth, despite research suggesting its 
importance for the health of Aboriginal 
peoples more generally.33 Research on the 
relationship between food insecurity and 
obesity or overweight among children and 
youth has thus far been inconclusive, as 
studies have found either a positive asso-
ciation between food insecurity and obes
ity15,34-36 or insignificant results.37-39 There are 
only a few Canadian studies examining 
the food insecurity–obesity relationship.14,40,41 

Overall, this study found that food insec
urity is indeed a risk factor for overweight 
or obesity among Indigenous children, 
with children in very food-insecure house-
holds having significantly higher odds of 

experienced low food security and 6.8% 
were severely food insecure.

There were significant differences in the 
percentage of children and youth classi-
fied as normal, overweight and obese for 
all of the covariates examined (Table 1). 
At the individual level, among those who 
experienced very low food security, 27.7% 
were overweight and 19.2% were obese. 
Age was a critical factor for weight status, 
as 47.3% of Aboriginal children between 
the ages of 6 and 11 years were either 
overweight or obese compared to 30% of 
youth aged 12 to 17 years. A larger pro-
portion of males fell into the overweight 
or obese classification (40.3%) compared 
to females (34.5%). Indigenous identity 
also had a marginal impact on the likeli-
hood of overweight or obese weight sta-
tus, as 40% of First Nations children fell 
into these weight categories, compared 
with 34% of Métis children. Children and 
youth who were exposed to an Aboriginal 
language were more likely to be over-
weight or obese (40.5%) compared to 
those who had no exposure (34.5%).

The family-level variables also tell an 
interesting story. The proportion of over-
weight or obese children does not largely 
differ based on mother’s educational 
attainment; 41% of children whose moth-
ers had less than secondary school gradu-
ation were overweight or obese, and 
approximately 35% of children whose 
mothers obtained a post-secondary certifi-
cate, diploma or degree fell into these 
weight categories. Almost half (44%) of 
children from the lowest income quartile 
were overweight or obese. The proportion 
of children from two-parent families clas-
sified as overweight or obese (35.6%) was 
almost six percentage points less than 
children from lone-parent families (41.3%), 
but similar to the proportion of overweight 
and obesity among children who lived in 
“other” family structures (i.e. children or 
youth living alone, with a relative or non-
relative) (35.7%). Of children and youth 
living in households where there was 
more than one person per room, 40.0% 
were classified as overweight or obese 
compared to 37.2% of children living in 
households with one or fewer people per 
room. While 17% of the sample did not 
respond to the question about a family 
member attending residential schools, child
ren whose family members had attended 
residential schools had a higher propor-
tion of overweight or obese status (40.3%) 
compared to those who did not (36.2%).

The regional and urban/rural geography 
variables showed that almost 40% of 
Aboriginal children and youth living in the 
Atlantic provinces, Quebec and Ontario 
were either overweight or obese. In small 
population centres, the proportion of chil-
dren and youth who were overweight or 
obese was 42.5%, followed by medium 
population centres (38.9%), large popula-
tion centres (35.7%) and rural areas (34.4%). 

The bivariate relationships between the 
school environment variables and over-
weight were unclear. Children and youth 
in school environments that were rated 
the most positive were the most likely to 
be obese (18.4%), although those in the 
third quartile were the least likely to be 
obese (12.8%). Those rating their school 
environments the least negatively were 
the most likely to be obese (24.1%), while 
those with the most negative school envi-
ronment rating were the least likely 
(13.0%).

We investigated the adjusted associations 
between these variables and children’s 
weight status using sequential multivari-
ate logistic regression (Table 2). In Model I, 
only food security and demographic vari-
ables were included, and those with very 
low food security had higher odds of being 
obese or overweight (OR = 1.54, 95% CI: 
1.11–2.15). In Model II, other household 
variables were added, and the effect of 
food security fell below significance. 
Mother’s educational attainment, family 
structure and crowding had no significant 
independent effects, but those in the third 
(OR  =  0.76, 95% CI: 0.59–0.97) and 
fourth (OR  =  0.72, 95% CI: 0.55–0.95) 
income quartiles were significantly less 
likely to be overweight or obese than 
those in the first (lowest) quartile.

School environment variables were added 
in Model III. A positive school environ-
ment rating was unrelated to overweight 
or obesity, while those in the second, 
third and fourth quartiles of “negative” 
school environment were more likely to 
be overweight or obese than those in the 
first quartile. Those whose school envir
onments were rated the most negatively 
were the most likely to be overweight or 
obese, relative to those who rated their 
school environments the least negatively 
(OR = 1.43, 95% CI: 1.11–1.84).   

Model IV added geographic variables. 
Rural or urban residence had no effect, 
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TABLE 2 
Logistic regression analysis estimating overweight and obesity among First Nations and Métis youth aged 6 to 17 years, Canada, 2012

Variable
Model I 

OR (95% CI)
Model II 

OR (95% CI)
Model III 

OR (95% CI)
Model IV 

OR (95% CI)
Model V 

OR (95% CI)

Household food security status

Marginal or high food security (ref) 	 1.00 	 1.00 	 1.00 	 1.00 	 1.00

Low food security 	 1.15	 (0.89–1.50) 	 1.01	 (0.77–1.33) 	 0.99	 (0.75–1.31) 	 1.00	 (0.75–1.33) 	 0.99	 (0.74–1.32)

Very low food security 	 1.54a	 (1.11–2.15) 	 1.31	 (0.91–1.90) 	 1.29	 (0.89–1.86) 	 1.34	 (0.93–1.92) 	 1.32	 (0.92–1.89)

Age group

6–11 years (ref) 	 1.00 	 1.00 	 1.00 	 1.00 	 1.00

12–17 years 	 0.43a	 (0.37–0.50) 	 0.43a	 (0.37–0.51) 	 0.41a	 (0.34–0.49) 	 0.41a	 (0.34–0.49) 	 0.41a	 (0.34–0.49)

Gender

Male (ref) 	 1.00 	 1.00 	 1.00 	 1.00 	 1.00

Female 	 0.76a	 (0.65–0.88) 	 0.75a	 (0.65–0.88) 	 0.76a	 (0.65–0.89) 	 0.76a	 (0.65–0.89) 	 0.75a	 (0.64–0.88)

Indigenous identity

First Nations (ref) 	 1.00 	 1.00 	 1.00 	 1.00 	 1.00

Métis 	 0.81a	 (0.67–0.98) 	 0.85	 (0.69–1.04) 	 0.85	 (0.69–1.05) 	 0.83	 (0.68–1.02) 	 0.86	 (0.70–1.06)

Mother’s educational attainment

Less than secondary school  (ref) — 	 1.00 	 1.00 	 1.00 	 1.00

Secondary school or equivalent — 	 1.15	 (0.85–1.57) 	 1.18	 (0.87–1.59) 	 1.16	 (0.86–1.58) 	 1.18	 (0.87–1.59)

Some post-secondary — 	 1.08	 (0.77–1.51) 	 1.11	 (0.80–1.53) 	 1.11	 (0.80–1.54) 	 1.11	 (0.80–1.54)

Post-secondary certificate, diploma 
or degree

— 	 0.94	 (0.73–1.21) 	 0.95	 (0.74–1.22) 	 0.95	 (0.74–1.21) 	 0.94	 (0.74–1.21)

Annual household income per capita

1st quartile (< $9510) (ref) — 	 1.00 	 1.00 	 1.00 	 1.00

2nd quartile  
($9510–$16 680)

— 	 0.90	 (0.70–1.15) 	 0.91	 (0.71–1.16) 	 0.92	 (0.72–1.18) 	 0.93	 (0.73–1.19)

3rd quartile 
($16 690– $27 260)

— 	 0.76a	 (0.59–0.97) 	 0.76a	 (0.59–0.98) 	 0.76a	 (0.59–0.98) 	 0.77a	 (0.60–0.98)

4th quartile (> $27 280) — 	 0.72a	 (0.55–0.95) 	 0.74a	 (0.57–0.97) 	 0.75a	 (0.57–0.98) 	 0.76a	 (0.58–1.00)

Family structure

Two-parent family (ref) — 	 1.00 	 1.00 	 1.00 	 1.00

Lone-parent family — 	 1.13	 (0.94–1.36) 	 1.12	 (0.93–1.35) 	 1.13	 (0.93–1.37) 	 1.11	 (0.91–1.34)

Other — 	 0.91	 (0.59–1.40) 	 0.92	 (0.60–1.40) 	 0.90	 (0.59–1.37) 	 0.95	 (0.62–1.45)

Household crowding

One or fewer people per room (ref) — 	 1.00 	 1.00 	 1.00 	 1.00

More than one person per room — 	 1.02	 (0.73–1.43) 	 1.01	 (0.72–1.42) 	 1.02	 (0.72–1.44) 	 0.99	 (0.70–1.39)

Positive school environment index

1st quartile (1.00–2.75) (ref) — — 	 1.00 	 1.00 	 1.00

2nd quartile (3.00–3.00) — — 	 1.08	 (0.82–1.44) 	 1.09	 (0.82–1.44) 	 1.09	 (0.82–1.43)

3rd quartile (3.25–3.67) — — 	 0.95	 (0.70–1.28) 	 0.94	 (0.69–1.27) 	 0.93	 (0.69–1.25)

4th quartile (3.75–4.00) — — 	 1.12	 (0.82–1.55) 	 1.10	 (0.80–1.50) 	 1.09	 (0.80–1.48)

Continued on the following page
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Variable
Model I 

OR (95% CI)
Model II 

OR (95% CI)
Model III 

OR (95% CI)
Model IV 

OR (95% CI)
Model V 

OR (95% CI)

Negative school environment index

1st quartile (1.00–1.60) (ref) — — 	 1.00 	 1.00 	 1.00

2nd quartile (1.75–2.00) — — 	 1.29a	 (1.02–1.62) 	 1.29a	 (1.03–1.62) 	 1.28a	 (1.03–1.60)

3rd quartile (2.20–2.25) — — 	 1.44a	 (1.10–1.90) 	 1.41a	 (1.07–1.85) 	 1.39a	 (1.06–1.82)

4th quartile (2.40–4.00) — — 	 1.43a	 (1.11–1.84) 	 1.40a	 (1.08–1.81) 	 1.38a	 (1.07–1.78)

Regional geography

Atlantic — — — 	 0.94	 (0.59–1.49) 	 0.94	 (0.60–1.48)

Quebec — — — 	 0.98	 (0.72–1.34) 	 0.97	 (0.72–1.32)

Ontario (ref) — — — 	 1.00 	 1.00

Prairies — — — 	 1.00	 (0.75–1.31) 	 0.95	 (0.73–1.24)

British Columbia — — — 	 0.65a	 (0.50–0.86) 	 0.64a	 (0.49–0.83)

Territories — — — 	 0.68a	 (0.49–0.95) 	 0.64a	 (0.45–0.89)

Urban/rural geography

Rural (ref) — — — 	 1.00 	 1.00

Small population centre — — — 	 1.21	 (0.93–1.58) 	 1.19	 (0.91–1.56)

Medium population centre — — — 	 1.15	 (0.84–1.57) 	 1.13	 (0.83–1.55)

Large population centre — — — 	 0.96	 (0.74–1.25) 	 0.97	 (0.75–1.26)

Exposure to Indigenous language

No (ref) — — — — 	 1.00

Yes — — — — 	 1.17	 (0.99–1.40)

Family members attended residential schools

No (ref) — — — — 	 1.00

Yes — — — — 	 1.02	 (0.84–1.23)

Not stated — — — — 	 0.85	 (0.65–1.10)

C-Statistic 0.62 0.63 0.63 0.64 	 0.64

Data source: 2012 Aboriginal Peoples Survey.

Abbreviations: CI, confidence interval; OR, odds ratio; ref, reference category.

Notes: Sample numbers according to BMI (normal weight: n = 4310; overweight: n = 1560; obese: n = 1030). Values shown in the table are bootstrapped estimates. Model I included 
household food security and demographic variables. Model II added socioeconomic status variables and family-level factors. Model III included school environment variables. Model IV added 
geographic variables. Model V incorporated all variables by adding cultural factors.

a Significantly different from reference category (p < .05).

overweight or obesity, controlling for 
demographic factors. However, food insec
urity did not have a significant effect 
independent of other household-level socio
economic variables. As expected, house-
hold income is a significant predictor of 
weight status among Aboriginal children. 
Household income is an important determ
inant of numerous health outcomes as it 
can represent access to resources and 

recreational and physical activity opport
unities for families, and is also a key fac-
tor in food security. Neither mother’s 
education nor residential schooling of a 
family member were significant once 
income was controlled. 

The socioecological approach led us to 
consider characteristics of schools as pre-
dictors of overweight and obesity. Our 

study uncovered an unexpected factor, 
perception of school environment, as an 
important predictor of weight status for 
children and youth. Although positive per-
ceptions had no relationship to weight 
status, negative perceptions of school env
ironment (including exposure to racism, 
bullying, alcohol, drugs or violence) were 
associated with an increased likelihood of 
obesity or overweight, independent of 

TABLE 2 (continued) 
Logistic regression analysis estimating overweight and obesity among First Nations and Métis youth aged 6 to 17 years, Canada, 2012
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household socioeconomic and demographic 
characteristics. Understanding these results 
requires further investigation, but it has 
been suggested elsewhere that schools 
with negative climates may also be less 
likely to offer effective opportunities for 
physical activity.42

Regional geography appeared to have an 
impact on weight status, as children and 
youth living in British Columbia or the 
three territories were significantly less 
likely to be overweight or obese compared 
to children living in Ontario, controlling 
for household socioeconomic characteris-
tics. Similar variation has been observed 
previously, and some research suggests 
that greater emphasis on outdoor physical 
activity and availability of facilities may 
be partially responsible for the observed 
difference in weight status across prov-
inces.43 In addition, socioeconomic status44,45 
as well as being born outside of Canada44 
has been inversely associated with a lower 
BMI among adults in several provinces, 
including British Columbia.

Somewhat surprisingly, however, there 
was no difference between Indigenous 
children and youth living in rural, small, 
medium or large cities in their odds of 
being overweight or obese, suggesting that 
the more important factors were operating 
at the household and school levels.

Given previous literature on the determin
ants of Indigenous peoples’ health, we 
had expected to find that exposure to an 
Indigenous language, as a measure of cul-
tural preservation, would be protective 
against being overweight or obese, and 
that having a family member who 
attended residential schools would be a 
risk factor. Although neither had an inde-
pendent effect, it must be recognized that 
these measures included in the APS are 
only weak measures of cultural attach-
ment or preservation. Further research is 
necessary to understand whether cultural 
factors might be related to overweight and 
obesity at the population level, and if so, 
in what way. 

Strengths and limitations

No other studies to date have examined 
the relationship between food insecurity 
and obesity among Aboriginal children 
and youth at the population level. This 
study used a national survey with the 
largest available sample size of Indigenous 
children and youth. 

A key limitation of this study, as well as 
many others investigating the food insec
urity–obesity relationship, is that the design 
is cross-sectional and does not allow us to 
establish causation or explore how the 
relationship changes over time. Subjective 
BMI data were collected, as caregivers 
were asked to report their children’s 
height and weight. This may have resulted 
in an underestimate of the prevalence of 
obesity, as research shows that parents 
tend to underestimate their children’s 
weight and overestimate height, leading to 
a lower BMI than when objectively mea-
sured.45,46 Covariates not measured in this 
study, such as physical activity and diet, 
could be responsible for confounding 
effects. Additionally, given that this is not 
a well-studied topic, we were not able to 
compare this association in Aboriginal 
children and youth with any similar asso-
ciations in the general Canadian pop- 
ulation. 

It is also difficult to compare our results 
with other studies, because different mea-
sures are used to assess food insecurity. 
The United States uses the Agricultural 
Department Food Security Scale,47 which 
is different from the measures used in the 
APS or the Canadian Community Health 
Survey, limiting comparisons. Moreover, 
while the literature discusses the impor-
tance of including culture and access to 
traditional foods for an Aboriginal defini-
tion of food security,8,9 the APS food secu-
rity questions do not include these 
dimensions.

Conclusion

We concluded that off-reserve Indigenous 
children and youth who are in households 
with very low food security are indeed at 
higher risk for overweight and obesity, but 
that this excess risk is not independent of 
household socioeconomic status; house-
hold income adjusted for household size 
are reliable predictors. This suggests that 
household socioeconomic status is a major 
contributor to the high risk of overweight 
and obesity among First Nations and 
Métis children and youth. We also found 
that being in a negative school environ-
ment is associated with obesity risk, inde-
pendent of demographic, household and 
geographic factors. 

Given the complexity of childhood obesity 
and overweight, the available data limited 
our ability to identify conclusively the fac-
tors that are most important, including the 

potential role of food insecurity. There is a 
lack of longitudinal data to help us under-
stand the interplay of various factors over 
the life course in different populations. 
Among Indigenous peoples specifically, 
community-based participatory research 
and research using qualitative methods 
would strongly complement quantitative 
investigations. Previous research on inter-
ventions in Aboriginal communities dem-
onstrates the strength of such an 
approach.33,41,42 
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Abstract

Introduction: Obesity is a complex risk factor for chronic disease that is associated 
with a number of socioecological determinants. In this status report, we provide an 
overview of the socioecological framework that is now guiding our ongoing surveillance 
efforts in the area of childhood overweight and obesity. This framework considers indiv
idual risk and protective factors (sociodemographic, lifestyle, psychosocial and early-
life) through the lens of the life stage, levels of influence and environments in which 
these factors play a role.

Methods: Using data from the Canadian Community Health Survey and the Canadian 
Health Measures Survey, univariate and bivariate analyses were used to report on 
behavioural, psychosocial, and early life factors associated with excess weight among 
Canadian children. 

Results: Estimates of early-life (e.g. breastfeeding), behavioural (e.g. physical activity), 
and psychosocial factors (e.g. sense of community) are presented as they relate to age 
group, sex, income adequacy and weight status.

Conclusion: Building upon our recent reporting on trends in and sociodemographic fac-
tors associated with childhood obesity in Canada, this work illustrates the remaining 
risk and protective factors shown in our surveillance framework. This analysis supports 
the shift towards a holistic appraisal of determinants related to healthy weights.

Keywords: overweight, obesity, children, youth, sociodemographic factors

Highlights

•	 The surveillance of overweight and 
obesity trends in children and youth 
is important in informing research, 
programs and policies.

•	 Early-life, behavioural and psycho-
social factors are related to excess 
weight in childhood.

•	 A greater proportion of normal 
weight children report consuming a 
healthy diet, which is a suggested 
behavioural protective factor, than 
obese children.

•	 A large majority of mothers report 
breastfeeding their children, which 
is a suggested early-life protective 
factor.

Introduction

In recent years, there has been a shift 
away from the “eat-less-move-more” para-
digm of excess weight towards one that 
recognizes the multifactorial etiology of 
obesity and the importance of integrating 
a full socioecological, or integrative, under
standing of its associated risk and protec-
tive factors.1 Given the persistently high 
levels of excess weight among Canadian 
children and youth,2 an integrated appraisal 
of its associated factors may inform our 
understanding of the health of this popul
ation to assist with public health efforts. 
This broader perspective is one that the 

Centre for Chronic Disease Prevention has 
similarly adopted for a variety of Public 
Health Agency of Canada (PHAC) surveil-
lance initiatives.3-6

In this status report, we provide an over-
view of the socioecological framework 
that is now guiding PHAC’s ongoing sur-
veillance efforts in the area of childhood 
overweight and obesity. This framework 
considers individual risk and protective 
factors (sociodemographic, lifestyle, psycho
social and early-life) through the lens of 
the life stage, levels of influence and envi-
ronments in which these factors play a 
role (Figure 1). Building upon our recent 

reporting on trends in and sociodemo-
graphic factors associated with childhood 
obesity in Canada,2 this work illustrates 
the remaining (lifestyle, psychosocial and 
early-life) risk and protective factors shown 
in this surveillance framework. This inte-
grated appraisal of factors also links to 
childhood obesity reporting included in 
the Chronic Disease and Injury Indicator 
Framework (CDIIF),4 which is an impor-
tant PHAC resource to guide research, pro-
grams and policy in Canada.

Methods

Data and data sources

We analyzed data from two population-
based national health surveys for this 
paper: the Canadian Community Health 
Survey ([CCHS] Annual Component, 20147 
and 2011–12,8 and Mental Health Component, 
20129) and the Canadian Health Measures 

mailto:deepa.rao%40canada.ca?subject=
http://twitter.com/share?text=%23HPCDP Journal – Status report: Childhood %23overweight and %23obesity in Canada: an integrative assessment&hashtags=PHAC&url=http://www.phac-aspc.gc.ca/publicat/hpcdp-pspmc/37-3/ar-04-eng.php
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Survey ([CHMS], cycle 3, 2012/1310). We 
identified factors associated with excess 
weight within each survey, according to 
the levels of influence presented in Figure 1. 
Lifestyle factors included healthy diet, 
sugar-sweetened beverage consumption, 
physical activity, sedentary behaviour and 
sleep. Psychosocial and early-life factors 
included mood disorders and depression, 
self-perceived physical health, happiness, 
sense of community, trustworthy relation-
ships and breastfeeding. The distribution 
of each factor according to sex, age group, 
income adequacy and weight status were 
examined, except for breastfeeding. 

Statistical analyses

We classified weight status (normal, over-
weight, obese) using the WHO classifica-
tion system,11 and adjusted self-reported 
estimates using a correction factor.12 We 
completed descriptive statistics using SAS 
Enterprise Guide version 5.1 (SAS Institute 
Inc., Cary, NC, USA). We weighted point 
estimates to reflect the Canadian house-
hold population and calculated 95% confi-
dence intervals using bootstrap resampling 
methods.

Results and discussion

Lifestyle factors

Eating behaviours
A healthy diet provides the necessary nutri-
ents for growth and development.13 Healthy 
eating patterns and behaviours established 
in childhood form the foundation of life-
long healthy eating.14 In the absence of 
detailed and regularly collected measures of 
healthy eating, surveillance of food con-
sumption and general meal behaviours 
among children provide our best proxy 
measures of healthy eating.15 To that end, 
national-level data on the consumption of 
vegetables, fruit and sugar-sweetened bever-
ages provide an indication of eating behav-
iours among Canadian children and youth.

Vegetable and fruit consumption is a vali-
dated proxy measure for diet quality;15 the 
consumption of 5 or more servings of veg-
etables or fruits per day is suggestive of a 
healthy diet.15,16 Fewer than half of 
Canadian children and youth maintain a 
healthy diet (Table 1). Youth with better 
income adequacy and weight status con-
sume a healthier diet (Table 1). While 
meal (breakfast, lunch, dinner) patterns 
of Canadian children are supportive of 
healthy dietary behaviours, the prevalence 

TABLE 1 
Lifestyle factors associated with childhood obesity, Canada, CCHS 2014 and CHMS 2012/13

      Prevalence (%) 95% CI

Lifestyle factors

Eating behaviours

Healthy dieta,c

  Overall   43.6 41.7–45.5

  Sex Boys 39.3 36.7–41.9

    Girls 48.2 45.4–50.9

  Income adequacy Low 40.0 34.3–45.7

  Moderate 39.7 35.0–44.4

    High 48.8 45.9–51.6

  Weight status Normal 46.9 43.9–49.9

  Overweight 44.8 39.9–50.3

    Obese 37.1 30.7–43.5

Sugar-sweetened beveragesb,d

  Overall   17.2 13.3–21.2

  Sex Boys 20.2 13.9–26.5

    Girls 14.2 9.6–18.7

  Age group 5–11 years 13.4 9.7–17.0

    12–17 years 21.3 14.8–27.8

  Income adequacy Low 24.6 17.8–31.4

  Moderate 18.6 13.3–23.8

    High 10.6 5.4–15.9

  Weight status Normal 15.7 10.6–20.9

  Overweight 20.3 15.5–25.0

  Obese 21.5 10.7–32.2

FIGURE 1 
Socioecological surveillance framework of childhood overweight and obesity:  

individual risk and protective factors, environment and level of influence

Figure 1. Socioecological surveillance model of childhood obesity: individual risk and protective factors, environments, and 
levels of influence.

Early-Life Sociodemographic Lifestyle Psychosocial

INDIVIDUAL RISK AND PROTECTIVE FACTORS

BUILT SOCIAL

ENVIRONMENTS

LIFE STAGES

LEVELS OF INFLUENCE

Macro, e.g. government

Meso, e.g. schools

Micro, e.g. family

Continued on the following page



89 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 37, No 3, March 2017

      Prevalence (%) 95% CI

Movement behaviours

Physical activityb,e

  Overall   9.3E 5.8–12.8

  Sex Boys 12.6E 6.3–18.9

    Girls 5.9 4.1–7.6

  Age group 5–11 years 13.5 8.9–18.2

    12–17 years 5.0E 2.7–7.3

  Income adequacy Low 5.5E 2.3–8.8

  Moderate 11.3E 4.9–17.7

    High 10.2E 6.2–14.3

Sedentary behaviourb,f

  Overall 48.1 42.6–53.6

  Overall hours   8.4 8.3–8.5

  Sex Boys 46.0 39.5–52.5

    Girls 50.1 44.1–56.2

  Age group 5–11 years 71.1 64.5–77.6

    12–17 years 23.8 17.2–30.4

  Income adequacy Low 47.8 40.6–55.1

  Moderate 45.9 36.9–55.0

    High 49.3 42.4–56.3

  Weight status Normal 52.6 46.6–58.5

  Overweight 41.8 32.5–51.0

  Obese 37.0 24.0–50.0

Sleepb,g      

  Overall 74.6 70.0–79.2

  Overall hours   9.0 8.8–9.1

  Sex Boys 74.8 67.9–81.8

    Girls 74.3 69.2–79.5

  Age group 5–11 years 81.8 77.1–86.4

    12–17 years 67.0 60.0–74.0

  Income adequacy Low 77.5 72.3–82.7

  Moderate 73.9 66.6–81.2

    High 61.1 40.6–81.7

  Weight status Normal 77.5 72.3–82.7

  Overweight 73.9 66.6–81.2

  Obese 61.1 40.6–81.7

TABLE 1 (continued) 
Lifestyle factors associated with childhood obesity, Canada, CCHS 2014 and CHMS 2012/13

of breakfast consumption remained stable 
between 2002 and 2010, with 3 in 5 child
ren between the ages of 11 and 15 years 
eating breakfast on weekday mornings.13 
Among children aged 11 years, 75% of boys 
and 69% of girls reported consuming break
fast, compared to 59% and 46% of boys 
and girls aged 15 years, respectively.17 

TABLE 1 (footnotes)
Source: Statistics Canada, CCHS 2014, ages 12–17, and CHMS 
2012/13, ages 5–17.

Abbreviations: CCHS, Canadian Community Health Survey; 
CHMS, Canadian Health Measures Survey; CI, confidence inter-
val.

Note: Estimates of physical activity guideline adherence by 
weight status were suppressed due to high variability.
a Data from CCHS 2014, ages 12–17.
b Data from CHMS 2012/13, ages 5–17.
c Consumption of 5 or more fruits or vegetables per day.
d Consumption of ≥ 1 sugar-sweetened beverage per day.
e Adherence based on Canadian Physical Activity Guidelines20 
(60 minutes of moderate- to vigorous-intensity aerobic physical 
activity every day).
f Adherence based on Canadian Sedentary Behaviour Guide-
lines19,22 (no more than 2 hours/day of recreational screen time).
g Adequate sleep based on National Sleep Foundation Guide-
lines21,24 (10–13 hours for children aged 5 years; 9–11 hours for 
children aged 6–13 years; and 8–10  hours for children aged 
14–17 years).
E Interpret with caution due to high sampling variability (coeffi-
cient of variation between 16.6% and 33.3%).

Children often choose snacks in lieu of 
meals, particularly through adolescence. 
However, it is encouraging that the per-
centage of children and youth consuming 
potato chips and sweets on a daily basis 
had decreased significantly from 2002 to 
2010.13 Limiting the consumption of sug-
ary drinks is also encouraged as part of a 

healthy diet.18,19 A substantial proportion 
of children and youth (17.2%, 95% CI: 
13.3–21.2) are drinking soft drinks, fruit 
drinks or sports drinks daily (Table 1). 
Individuals with low income adequacy 
consume higher levels of such beverages 
than their higher income counterparts 
(Table 1).

All-movement behaviours
Over the course of the 24-hour day, people 
engage in activity of varying intensity: 
moderate-to-vigorous physical activity, light 
activity, sedentary behaviour and sleep. 
An exceptionally low proportion of Canadian 
children (Table 1) are obtaining the 
amount of physical activity recommended 
by Canadian guidelines.20 Notably, guide-
line adherence appears to decrease with 
age (Table 1), while weight increases with 
age, as described in our earlier article.2 

Sedentary behaviours, such as watching 
TV, playing passive video games and 
using a computer, have been associated 
with obesity.21 Canadian children and 
youth engage in an average of 8.4 hours 
(95% CI: 8.3–8.5) of sedentary activity 
each day. Canadian sedentary behaviour 
guidelines provide cut-offs for screen-based 
behaviours in children,22 and recent data10 
suggest that 48.1% (95% CI: 42.6–53.6) 
adhere to these recommendations (Table 1). 
Sleep is also associated with obesity in 
children, with short sleep duration iden
tified as a risk factor for excess weight.23 
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The data10 suggest that approximately one-
quarter of children and youth do not 
obtain adequate sleep (Table 1) based on 
the latest recommendations.24 Furthermore, 
a significantly higher proportion of young 
children accumulate adequate sleep than 
youth (Table 1).

Supportive environments, such as schools, 
are key venues for physical activity engage-
ment. Between 2006 and 2011, there was a 
57% increase in the number of schools in 
Canada with a fully implemented policy for 
daily physical education.25 Active transport, 
or physically active means of transportation 
such as walking, can contribute to a child’s 
daily physical activity; however, it is estim
ated that only one-third (32.5%) of children 
aged 11 to 15 years used active transporta-
tion to get to school.26 A large majority of 
school administrators in Canada report that 
students have access to built environment 
resources such as bicycle racks (79%), 
change rooms (75%), outdoor facilities 
(89%) and gyms (84%) during and outside 
of school hours.25 In 2010, approximately 
24% of parents cited safety concerns as a 
barrier to children playing outside.27 In the 
same year, 93% of parents said that public 
facilities and programs were available for 
their children, but a lower proportion (65%) 
said that these facilities and programs met 
their needs.28

Psychosocial factors

Internal psychological state and external 
social (interpersonal) relationships are fac-
tors that can precede the development of 
obesity, as well as outcomes that may arise 
as a result of weight status.29,30 As a result, 
people living with obesity are often affected 
by fear, anxiety and/or depression.31 While 
youth report experiencing mood disorders 
or depression (4.0%, 95% CI: 3.3–4.8), find
ings do not demonstrate differences based 
on weight status (Table 2). Nevertheless, 
how individuals perceive their appearance, 
abilities and uniqueness can impact their 
weight status.32 Recent data demonstrate 
that obese youth are less likely to report that 
they are in good health (Table 2). The stabil-
ity of happiness across weight categories 
(Table 2), however, suggests that weight does 
not associate strongly with self-concept, as 
might be expected.33 

With respect to external outlook, although 
social isolation has been associated with 
excess weight,34 when we examined child
ren’s reported sense of community and 

TABLE 2 
Psychosocial and early-life factors associated with childhood obesity, Canada, CCHS 

2011-12, 2012 and 2014 

      Prevalence (%) 95% CI

Psychosocial factors

Mental health

Mood disorder and depressiona

  Overall   4.0 3.3–4.8

  Sex Boys 2.8E 1.8–3.8

    Girls 5.4 4.2–6.5

  Income adequacy Low 6.1 4.1–8.0

  Moderate 3.8 2.6–4.9

    High 3.2 2.1–4.4

  Weight status Normal 3.3 2.3–4.3

  Overweight 4.6 2.5–6.7

  Obese 3.6 1.6–5.7

Internal perceptions of self

In good healtha 

  Overall   69.9 67.8–72.0

  Sex Boys 70.6 67.9–73.4

    Girls 69.1 66.1–72.1

  Income adequacy Low 60.1 54.8–65.4

  Moderate 66.1 62.3–69.8

    High 76.1 73.6–78.5

  Weight status Normal 75.2 72.6–77.8

  Overweight 67.7 62.4–73.0

    Obese 51.8 45.2–58.5

Happyb

Overall   90.9 89.7–92.1

  Sex Boys 93.0 91.5–94.5

    Girls 88.7 86.8–90.6

  Income adequacy Low 87.9 84.5–91.2

  Moderate 90.7 88.2–93.3

    High 92.4 90.8–94.1

  Weight status Normal 91.0 89.4–92.6

  Overweight 89.3 85.8–92.7

  Obese 90.1 86.2–93.9

External outlook      

Strong sense of communitya    

  Overall   79.6 77.9–81.3

  Sex Boys 77.3 74.7–79.8

    Girls 82.1 79.6–84.5

  Income adequacy Low 78.8 75.3–82.2

  Moderate 79.1 76.6–81.7

    High 81.2 77.4–85.0

Continued on the following page
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having trustworthy relationships, we obs
erved no significant patterns on the basis of 
weight status (Table 2). Nevertheless, these 
psychosocial factors are also early-life fac-
tors that can affect health and weight at 
later ages.29 

Early-life factors 

A mother’s preconception weight and her 
weight gain during pregnancy are two 
important prenatal factors associated with 
childhood obesity.35,36 Women with high 
weight gain during pregnancy were at 
higher risk of having large-for-gestational-
age babies, while those with low weight 
gain were at high risk for preterm birth and 
small-for-gestational-age babies.35 Recent 
estimates suggest that one-third of Canadian 
women entering into pregnancy were over-
weight or obese and slightly less than half 
(48.7%) of women were gaining more than 

recommended.37 In addition, child resem-
blance to parental (mother or father) body 
weight has been shown to be a result of 
complex interactions between environmen-
tal and genetic factors.36,38,39 

Breastfeeding has been associated with lower 
rates of childhood obesity, and a majority of 
women who gave birth within a hospital or 
clinic in Canada were offered help by a 
health care professional to initiate breast-
feeding within a half hour of birth.35,40 In 
Canada, a large majority of mothers reported 
having breastfed their child, with roughly a 
quarter doing so exclusively for the child’s 
first six months of life (Table 2).

Maternal smoking during pregnancy was 
also associated with child weight, with a 
2.26 (95% CI: 1.23–4.15) odds of childhood 
obesity.41 Roughly 10.5% of pregnant Can
adian women smoke daily.35

Conclusion

Childhood obesity is a complex health issue 
impacted by a number of socioecological 
factors. While differences in individual risk 
and protective factors were not apparent on 
the basis of excess weight in childhood 
(except for healthy eating), childhood obe-
sity has been shown to track into adult-
hood,42 where these impacts may be more 
visible. The ongoing surveillance of over-
weight and obesity in children and youth, as 
well as the factors impacting them, helps to 
inform an understanding of population 
trends that can benefit future health efforts.
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Abstract

Introduction: We developed screening criteria to identify population health interven-
tions with an equity focus for inclusion on the Public Health Agency of Canada’s 
Canadian Best Practices Portal. We applied them to the area of “healthy weights,” spec
ifically, obesity prevention.   

Methods: We conducted a review of the literature and obtained input from expert exter-
nal reviewers on changes to midstream environments. Interventions had to identify out-
comes for groups with an underlying social disadvantage. We included papers with a 
focus on equity and vulnerable populations, intervention and/or evaluation studies, 
social determinants of health and healthy weights or obesity prevention. We then 
appraised the shortlisted studies for quality of evidence to determine eligibility for 
inclusion as promising practices on the Canadian Best Practices Portal. 

Results: Few of the references reviewed passed the equity screening criteria (26 out of 
2823 published papers reviewed, or 0.9%). Six (of the 26) interventions qualified as 
promising practices. 

Conclusion: The ability of the equity screening criteria to distinguish midstream-level 
interventions for obesity prevention suggests that the criteria have potential to be 
applied to other public health topics.  What is most important about our work is that 
the Portal, which is no longer being updated but is still accessible, was broadened to 
include interventions with a focus on equity. 

Keywords: intervention studies, equity, vulnerable populations, social determinants of 
health, obesity, healthy weights, population health, best practices, midstream 
environments

Highlights

•	 We developed screening criteria to 
identify equity-focussed, population-
health interventions for inclusion on 
the Canadian Best Practices Portal. 

•	 The criteria were based on the liter
ature and input from experts. We 
used the area of “healthy weights”—
specifically, obesity prevention—to 
test the equity screening criteria.

•	 Few of the references reviewed 
passed our equity screening criteria 
(26 out of 2823). Six interventions 
qualified as promising practices.

•	 Our criteria have potential to be 
applied to other public health topics.

Introduction

There is significant evidence that the bur-
den of chronic disease is not evenly dis-
tributed across the population in Canada. 
These health inequities do not occur ran-
domly; instead, they point to differences 
in the distribution of the social determin
ants of health (e.g. education, employ-
ment, income, gender, etc).1-5  For example, 

people with fewer social and economic 
advantages are generally less healthy than 
those who are better off, suggesting a 
wealth-health gradient.6 It is important to 
understand health differences that occur 
across population groups, in order to dev
elop policies and programs that can reduce 
health inequities while improving health 
for all.7 

This paper describes a project undertaken 
to identify best and/or promising prac-
tices associated with population health 
interventions that have an equity focus, 
for inclusion on the Canadian Best 
Practices Portal (“the Portal”). The Portal 
is a searchable database of effective popu-
lation health interventions data and res
ources that is maintained by the Public 
Health Agency of Canada (PHAC). The 
project is part of PHAC’s ongoing efforts 
to reduce health inequities and promote 
evidence-informed decision making. 

Since 2006, the Portal has provided robust 
evidence to public health professionals so 
they can adapt and implement interven-
tions most appropriate to their settings. 

mailto:frankish@mail.ubc.ca
http://twitter.com/share?text=%23HPCDP Journal – Identifying equity-focussed interventions to promote %23healthyweights&hashtags=PHAC,healthequity&url=http://www.phac-aspc.gc.ca/publicat/hpcdp-pspmc/37-3/ar-05-eng.php
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PHAC describes “best and promising prac-
tices” as interventions, programs or initia-
tives that have demonstrated desired 
changes through the use of appropriate, 
well-documented research or evaluation 
methodologies.8-9 Best practices have dem-
onstrated, through multiple implement
ations, high impact (positive changes related 
to desired outcome); adaptability (and 
transferability to other settings); and high 
quality of evidence. Promising practices 
show potential (or “promise”); they may 
be in the earlier stages of implementation. 
They have demonstrated medium-to-high 
impact, high potential for adaptability and 
suitable quality of evidence (e.g. strong 
theoretical basis and rigorous evaluation 
study design).

Health equity

Braveman and Gruskin10 propose that “…
equity in health can be defined as the 
absence of disparities in health (or in the 
major social determinants of health) 
between social groups who have different 
levels of underlying social advantage/dis-
advantage—that is, different positions in a 
social hierarchy.”10,p254 This operational def
inition highlights two important points for 
evaluating and measuring health equity 
outcomes. First, it suggests that an equity 
indicator should be able to distinguish 
changes in health disparities, i.e. it should 
be able to distinguish the underlying social 
advantage, disadvantage or gap.11 A goal of 
public health is to reduce such gaps in 
health outcomes between people living in 
conditions of disadvantage and people liv-
ing in comparatively more advantaged con-
ditions, or to universally improve health 
outcomes across the social gradient for 
all.12

Second, Braveman and Gruskin’s definition 
of health equity suggests that outcomes 
could also be measured at the midstream 
level of intervention. The midstream level 
is external to the individual person, and 
consists of environments or conditions in 
which people live, work, play and learn. 
An example of a midstream environment is 
the built environment (a measurable aspect 
of which is walkability). A midstream env
ironment serves as a crucial linchpin bet
ween proximal, intraindividual factors (e.g. 
knowledge, attitudes, behaviours) and more 
distal, structural factors (e.g. policy, legisla-
tion, administrative activity).13 Improvements 

in midstream environments help individuals 
to live healthier lives. Changes in midstream 
environments (midstream “outcomes”) 
serve as intermediary markers of action to 
reduce health inequities, especially when 
the effects of interventions on health will 
likely happen further in the future. 

Whitehead14 suggested that health equity 
has moral and ethical dimensions—that 
some differences in health are avoidable 
and remediable and therefore unfair and 
unjust. These principles have become 
widely acknowledged in the field of pop
ulation health. While health status is influ-
enced by a complex array of biological 
factors, research suggests that health ineq-
uities also appear to be caused by under
lying factors related to social position within 
a particular societal context.15-20 Societal 
contexts create social stratification, which 
leads to differential exposure to health-
damaging conditions, differential vulner
ability and differential consequences of ill 
health.15

Project description

The purpose of the project was to populate 
the Portal with new interventions that have 
a focus on equity. We limited the project’s 
scope of equity analysis to four social 
determinants of health: income, social 
inclusion, built environment and education 
or literacy. The purpose of the limit was to 
(1) test the relevance or relative strength of 
the social determinants as pathways to 
health equity; and (2) to ensure the project 
scope was realistic. The area of healthy 
weights, which is a priority for the Public 
Health Agency of Canada, was used to 
develop and test the criteria. Specifically, 
we focussed on obesity prevention. We 
chose this topic, in part, to explore the 
pathways that can influence healthier eat-
ing and physical activity by looking at the 
potential interactions among select social 
determinants of health. 

Methods

Project steps

The project steps included 

(1) developing a set of equity screening cri-
teria that can be applied to different public 
health topics to identify interventions that 
act on the selected social determinants of 
health to promote health equity; 

(2) conducting a search of published and 
grey literature for studies of relevant inter-
ventions on healthy weights and obesity 
prevention; 

(3) reviewing existing healthy weights and 
obesity prevention interventions already on 
the Portal to avoid duplication; 

(4) applying the equity screening criteria to 
the search results to generate a shortlist of 
relevant studies; 

(5) appraising the quality of evidence of 
the shortlisted studies using the Portal’s 
Intervention Assessment Screening Tool; 

(6) contributing equity-specific fields to the 
Portal’s Annotation Template, which is 
used to summarize key features of inter-
ventions; and 

(7) using the Annotation Template to 
record information on the studies or inter-
ventions that passed the Assessment Tool. 

These project steps were informed by sev-
eral guiding papers on developing and 
implementing policies and programs that 
address underlying factors that contribute 
to inequities21 and conducting reviews with 
a focus on health equity.22,23 

Development of equity screening criteria

Midstream environments appear to influ-
ence health outcomes, including inequi-
ties11 and obesity.24-27 Examples of midstream 
environments specific to obesity preven-
tion include food environments (e.g. 
whether healthier foods are affordable, 
which pertains to income as a social deter-
minant of health) and physical activity 
environments (e.g. the walkability of the 
area, which pertains to the built environ-
ment as a social determinant of health). 

Despite the importance of midstream envi-
ronments on inequities and obesity, how-
ever, we were unable to find any criteria in 
the literature to screen for midstream, 
equity-focussed interventions. Therefore, 
we had to develop equity screening criteria 
for midstream interventions. Table 1 pres-
ents our equity screening criteria, which 
are specific to obesity prevention as a case 
example, but are intended to be adaptable 
to different public health topics.* 

We developed the equity screening criteria 
based on a review of literature and feed-
back from five external reviewers with 
expertise related to population and public 

* We approached screening without a predefined clinical definition of obesity. We selected papers about obesity, with obesity labelled or categorized by the authors.
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TABLE 1 
Equity screening criteria developed for the Canadian Best Practices Portal, as applied to the public health issue of obesity prevention

Characteristics Inclusion criteria Exclusion criteria

Time frame Published within the last 10 years, i.e. 2003–2014 
(this aligns with the Assessment Tool) 

Published before 2003

Language English Language other than English

Geography Worldwide No exclusions

Type of document Must be a primary source that reports on the 
findings of a study or evaluation (may be published 
literature or grey literature)

Document is an opinion piece, e.g. commentary, 
editorial, letter to the editor, or a news article

Topic of interest (focus) Must explicitly mention obesity or overweight in/as 
one or more of the following:

•	 Title and/or abstract

•	 Intervention goal/objective

•	 Intervention strategy/activity

•	 Measured indicator or outcome

•	 Downstream outcome (even if it is not yet 
measured)

•	 No explicit mention of obesity or overweight

•	 Obesity/weight is positioned as a predictor, risk 
factor, or correlate of other conditions (e.g. 
heart disease), rather than as an outcome of an 
intervention

•	 Deals with underweight

•	 Deals with eating disorders

•	 Concerns nutrition that does not relate to 
obesity: hunger; malnutrition; vitamins; 
minerals. (Note: Obesity-related nutrition 
includes fresh fruits and vegetables; energy 
dense foods (high in sugar, fat or calories); and 
whole grains)

Intervention Must include an intervention, and must also meet 
one of these criteria:

•	 Acts on key determinant(s) of health (i.e. 
income, social inclusion, built environment, 
education/literacy) at the organizational, 
institutional, community or population level in 
order to promote health equity for obesity 
prevention

•	 Does not explicitly aim to promote health 
equity for obesity prevention in its goals/
objectives or strategies, but the reported 
outcomes distinguish effects on health equity 
for obesity prevention

•	 An intervention is not mentioned

•	 Intervention(s) mentioned, but focusses 
exclusively on the following (i.e. does not also 
act at the determinants level):

–– Medical determinants of health (e.g. health 
care, drug treatments, surgery)

–– Individual-level strategies (e.g. behavioural, 
diaries, lifestyle, curricular, self-manage-
ment, coaching, counselling, motivational, 
skills training, informational)

–– The provision of portable equipment (e.g. 
pedometers, sports equipment)

Population Must include one of the following:

•	 A population that the authors specify as living 
in conditions of disadvantage (social, economic 
or geographic)

•	 Midstream environments in which people live, 
work, learn or play (e.g. food environment, 
physical activity environment)

•	 Includes populations who are considered to be 
at higher risk of obesity due to genetics or 
biology rather than to social, economic or 
geographical conditions

•	 Focusses only on populations living in more 
advantaged conditions

Evaluation Must include an evaluation on the effects of an 
intervention, in one of the following ways:

•	 In meeting intervention goals/objectives 

•	 In affecting people’s morbidity, mortality, 
well-being or quality-of-life

•	 An intervention (possible or actual) is 
described, but no evaluation of its effects is 
reported

•	 Formative or process evaluations are included 
but without also an evaluation of the effects of 
the intervention

health, health equity and social determin
ants of health. We reviewed literature on 
existing evidence and theory on mid-
stream interventions to reduce health 
inequities and/or obesity, specifically 
those with visual conceptual models or 

organizing frameworks. The focus on mid-
stream interventions was intended to 
strengthen the “evidence bridges” between 
action on environments and health equity 
outcomes. The types of literature we 
reviewed included systematic reviews, 

narrative reviews, conceptual papers and 
discussion papers. We presented the draft 
set of screening criteria to the external 
reviewers, who were asked what was most 
promising about the criteria, whether there 
were gaps in the criteria and if so how to 

Continued on the following page
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Characteristics Inclusion criteria Exclusion criteria

Outcomes Must report positive outcomes for one of the 
following:

Midstream environments—outcomes indicating 
availability, accessibility or affordability of 
health-promoting goods and services, such as:

•	 Food (e.g. food security, fresh fruits and 
vegetables, energy dense foods, food deserts)

•	 Physical activity (e.g. walkability, public 
facilities, public transit, green space, active 
transportation infrastructure)

People—outcomes must be specific to people 
living in conditions of disadvantage (who may or 
may not be compared to people living in more 
advantaged conditions) and must be one of the 
following:

•	 Weight-related (e.g. BMI)

•	 Behaviour-related (e.g. consumption of fruits 
and vegetables, consumption of energy dense 
foods, physical activity, active transportation, 
sedentary lifestyle)

•	 The reported outcomes do not distinguish 
findings specific to people living in conditions 
of disadvantage (e.g., they may be part of the 
study sample, but outcomes are reported only 
for the sample as a whole)

•	 There is no change in relevant outcomes, or 
they are negative 

•	 For people (not midstream environments), 
outcomes are reported only for knowledge or 
skills, without also being reported for 
weight-related or behavioural outcomes. 
(Note: Interventions that act at the determi-
nants level use structural and environmental 
strategies to affect behaviours, morbidity and/
or mortality, rather than exclusively using 
lifestyle strategies to affect knowledge, skills, 
perceptions and behaviour. Therefore, the 
salient outcomes for determinants-level 
strategies are behaviour and morbidity/
mortality.)

TABLE 1 (continued) 
Equity screening criteria developed for the Canadian Best Practices Portal, as applied to the public health issue of obesity prevention

address them and how to strengthen the 
criteria. We revised the draft criteria based 
on their feedback.

The finished equity screening criteria rep-
resented a new component in the Portal’s 
assessment process. Key elements of the 
equity screening criteria align with the 
Portal’s Assessment Tool (which considers 
impact, quality of evidence and source 
credibility). Interventions are not required 
to have a focus on equity to be accepted to 
the Portal, but after our project was com-
plete, we additionally assessed all the inter-
ventions for an equity focus. The project 
design did not call for full testing of inter-
rater reliability of the application of the 
equity screening criteria; however, a non-
independent group of reviewers from the 
Propel Centre for Population Health Impact 
did review each potential intervention for 
quality of evidence as part of the usual 
assessment process for best or promising 
practices.

Search of published literature

In March 2014, we searched the published 
literature for papers with a focus on equity 
or vulnerable populations, intervention 
evaluation studies, the social determinants 
of health and healthy weights or obesity 
prevention. We imported a total of 3522 ref-
erences into a RefWorks database: 2076 from 

MEDLINE; 685 from Embase and 660 from 
CINAHL (after duplicates of MEDLINE cit
ations were removed); and 101 from snow-
ball searching (following up on references 
cited in the papers reviewed). We reviewed 
2823 of the 3522 references imported 
(80.2%), due to time constraints. 

Search of grey literature

In March and April 2014, we searched over 
100 websites of selected, relevant organiza-
tions related to health and obesity preven-
tion, including Canadian and international 
government organizations, nongovern
mental organizations, university-affiliated 
research centres, coalitions, networks and 
Listservs. We also sent emails to select 
stakeholders to request papers on evalu-
ated interventions.

Portal Assessment Tool, Annotation 
Template, new equity fields and equity icon

The core of this project was the addition of 
equity screening criteria to the overall 
Portal assessment process for interven-
tions. However, in order to populate the 
Portal, we also had to use the pre-existing 
Portal Intervention Assessment Screening 
Tool (Assessment Tool) to assess the impact, 
adaptability and quality of evidence of the 
interventions to determine if they met the 

requirements for a best or promising 
practice.

As part of our equity project, we had to 
revise the pre-existing Portal Intervention 
Annotation Template, which is used to cap-
ture information on interventions that have 
passed the Assessment Tool (i.e. best or 
promising practices), such as goals and 
objectives, outcomes, strategies or activ
ities. The pre-existing Annotation Template 
was not designed to delineate the equity 
focus of interventions. Therefore, we added 
new fields to the Annotation Template to 
capture equity content from included stud-
ies and evaluations, and to contribute to 
the assignment of an “equity icon” indicat-
ing that the intervention passed the equity 
screening criteria. 

The new fields included: (1) goals and/or 
objectives related to people living in condi-
tions of disadvantage; (2) equity-focussed 
activities (e.g. activities that address eco-
nomic, social or geographic barriers that 
limit access to opportunities and enabling 
resources for people living in conditions of 
disadvantage); and (3) reported outcomes 
specific to people living in conditions of 
disadvantage, and whether the findings 
were compared to those of people living in 
conditions of greater advantage. 
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TABLE 2 
Promising practices of health equity in obesity prevention interventions for the Canadian Best Practices Portal

Equity content

References Country Population
Intervention  
goal/strategy

Outcomes

Andreyeva T, Luedicke J, Middleton AE, Long MW, Schwartz MB. 
Positive influence of the revised Special Supplemental Nutrition 
Program for Women, Infants, and Children food packages on 
access to healthy foods. J Acad Nutr Diet. 2012;112(6):850-8.  
doi: 10.1016/j.jand.2012.02.019

United States

Low-income, 
pregnant and 
postpartum women 
with children 0–5 
years of age

Provision of cash-value 
vouchers for healthy 
foods

Store-level data on the 
price, availability and 
variety of selected 
healthy foods in 
intervention stores vs. 
control stores

Black AP, Vally H, Morris P, Daniel M, Esterman A, Karschimkus 
CS, O’Dea K. Nutritional impacts of a fruit and vegetable 
subsidy programme for disadvantaged Australian Aboriginal 
children. Br J Nutr. 2013;110(12):2309-17. doi: 10.1017 
/S0007114513001700

Australia

Disadvantaged, 
low-income 
Aboriginal children 
(under age 18 years) 
living in rural area

Provision of subsidized 
weekly boxes of fruits & 
vegetables 

Reported for 
disadvantaged, 
low-income children 
only

Coleman KJ, Shordon M, Caparosa SL, Pomichowski ME, 
Dzewaltowski DA. The healthy options for nutrition environ-
ments in schools (Healthy ONES) group randomized trial: using 
implementation models to change nutrition policy and 
environments in low income schools. Int J Behav Nutr Phys Act. 
2012;9:80. doi: 10.1186/1479-5868-9-80

United States Low-income schools

Changes to the school 
food environment. 
Other strategies: 
developing nutrition 
services as the main 
source for healthful 
eating; promoting 
school staff to model 
healthy eating

Reported for 
low-income schools 
only

Evans AE, Jennings R, Smiley AW, et al. Introduction of farm 
stands in low-income communities increases fruit and vegetable 
among community residents. Health Place. 2012;18(5):1137-43. 
doi: 10.1016/j.healthplace.2012.04.007

United States

Low-income, 
underserved 
neighbourhoods, 
which are designated 
as “food deserts”

Changes to the 
community food 
environment

Findings for low-
income, underserved 
communities only

Gustat J, Rice J, Parker KM, Becker AB, Farley TA. Effect of 
changes to the neighborhood built environment on physical 
activity in a low-income African American neighborhood. Prev 
Chronic Dis. 2012;9(1):110165. doi: 10.5888/pcd9.110165

United States
Low-income 
neighbourhood

Changes to the built 
environment

Findings in interven-
tion low-income 
neighbourhoods were 
compared to findings 
in matched low-income 
neighbourhoods

Ludwig J, Sanbonmatsu L, Gennetian L, et al. Neighborhoods, 
obesity, and diabetes—a randomized social experiment. N Engl 
J Med. 2011;365(16):1509-19. doi: 10.1056/NEJMsa1103216

United States

Low-income women 
living with children 
in public housing in 
high-poverty 
neighbourhoods

Provision of a 
low-poverty voucher to 
move to a neighbour-
hood that is less 
impoverished and 
counselling on moving

Findings in low-income 
women who received 
the intervention were 
compared to findings 
for low-income women 
in control conditions

Results

Published literature

Out of the 2823 references reviewed, 26 
(0.9%) passed the equity screening criteria 
and were shortlisted as having both 
(1) equity content and (2) an evaluation of 
an intervention that acted at a midstream 
level to prevent obesity.

Grey literature 

There were no additional evaluated inter-
ventions found in the grey literature (i.e. 
interventions that were not already on the 
Portal or found in the published literature) 
that passed the equity screening criteria. 

For example, some interventions may have 
included midstream-level strategies, but 
lacked an evaluation component or did not 
report findings specific to people living in 
conditions of disadvantage.

Selected interventions

Of the 26 shortlisted interventions, six 
(23%) passed the Assessment Tool as 
promising practices (none met the criteria 
for a best practice) and were annotated for 
the Portal. Table 2 presents a summary of 
the equity content and midstream-level 
strategies of these six interventions. Four 
interventions had a food or nutrition focus 
(e.g. vouchers for healthy foods; subsid
ized boxes of fruits and vegetables; changes 

to food environments). One intervention 
looked at the effect of changes to the built 
environment on physical activity. One 
study looked at the effects of moving to a 
less impoverished or an improved neigh-
bourhood on obesity and the risk for diabe-
tes. Five interventions were from the 
United States and one was from Australia. 
Low income was used as an indicator of 
inequity  for all six interventions. The inter
vention strategies and reported outcomes 
of these studies reflected both health-related 
(person-level) and midstream levels. None 
of the findings were reported across the 
income gradient. 

Twenty (77%) shortlisted interventions 
passed equity screening but did not pass 
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the Assessment Tool. Half of these did not 
pass due to lack of (or limited) informa-
tion concerning any guidelines, standards 
or theories used in the development of the 
intervention. The other half did not pass 
due to a “limited” rating for quality of evid
ence. A limited rating for evidence quality 
would be given for limited or poor sam-
pling (e.g. a lack of, or no mention of, a 
number of individual participants followed 
over time); a lack of well-defined inclu-
sion/exclusion criteria for the allocation 
to intervention control groups; a lack of 
validated outcome measures; a loss of par-
ticipants to follow-up; or a lack of group 
differences identified and controlled for in 
the analysis.

Discussion

The goal of this project was to identify 
equity screening criteria and qualifying 
interventions with substantive equity focus 
using healthy weights, specifically, obesity 
prevention, as a case example, and to add 
to the Portal those interventions that met 
the criteria for either a best or a promising 
practice. Twenty-six references had rele-
vant interventions with equity focus; six 
of these were found to be promising prac-
tices with sufficient quality of evidence 
using the Assessment Tool.

Strengths and limitations

In our test of the equity screening criteria, 
our ability to distinguish 26 midstream, 
equity-focussed interventions suggests that 
the criteria were able to screen for relev
ant interventions and could potentially be 
adapted for use with other public health 
topics. Our criteria were also able to dis-
tinguish equity outcomes based on the 
operational definition by Braveman and 
Gruskin.10 This is crucial, as interventions 
intended to promote health equity must 
also be evaluable for health equity 
outcomes.

At a practical level, what is most impor-
tant about our work is that the Portal now 
includes new interventions with equity 
focus. The addition of an equity icon 
makes it easier for users of the Portal (e.g. 
public health professionals) to find these 
interventions that have been effective in 
addressing health inequities. We want to 
note that as this paper was being written, 
we learned that the Portal will no longer 
be updated in the future, although it will 
remain online and accessible. While this 
means that the Portal will no longer be 
populated with new interventions, we 

have created a screening tool that may be 
used for identifying equity-focussed inter-
ventions. It may also be adapted for public 
health topics other than obesity preven-
tion. In fact, our screening tool has been 
used (by others) to identify 41 equity-
focussed interventions on the Portal for 
other public health topics. This work has 
been used in the creation of a document 
titled “Toward Health Equity: A Tool for 
Developing Equity-Sensitive Public Health 
Interventions.”28 This document serves as 
a practice tool to support the develop
ment of equity-sensitive public health 
interventions.

While we were able to find 26 relevant 
interventions, many others were excluded 
from our project because they were exclus
ively aimed at individual-level change, or 
clinical settings. This finding indicates 
that individual, behaviour-based interven-
tions still dominate the field when it 
comes to obesity prevention. Among the 
26 shortlisted interventions, only six met 
the standard for quality of evidence using 
the Assessment Tool. There may be addi-
tional interventions we did not find, 
because we reviewed only 80.2% of the 
references we reviewed in our published 
literature search. However, this does not 
affect our findings significantly, as we 
were not doing a comprehensive review, 
and were only looking to see whether our 
screening criteria could be applied to 
identify obesity prevention interventions 
with an equity focus.

All six of the included interventions quali-
fied as promising practices using the 
Assessment Tool. None qualified as a best 
practice because the interventions (1) had 
short-term outcomes of less than six 
months; (2) had low impact (i.e. positive 
outcomes for a small proportion of the tar-
get population); (3) were only imple-
mented once (e.g. a pilot); or (4) required 
specialized skills for implementation. The 
first two reasons relate to the duration and 
reach of the outcomes. The latter two rea-
sons relate to external validity, or the 
extent to which a study or evaluation can 
be generalized to other populations and 
settings. In order to move from promising 
practices to best practices, future mid-
stream interventions need to be evaluated 
in the longer term and effect greater 
impact (e.g. by using different interven-
tion strategies). It may take years before 
actions on midstream environments trans-
late into improved health or reduced 
health disparities.

The six intervention studies included in 
our project used income as an indicator of 
inequities. However, income is not the 
only indicator of inequities. We suggest 
using the PROGRESS-Plus framework29,30 
as a way of standardizing the examination 
of inequities. The framework outlines var-
ious measures of inequities, and is incor-
porated into the Equity Checklist for 
Systematic Review Authors authored by 
Ueffing et al. for the Campbell and 
Cochrane Equity Methods Group.23 

At the minimum, outcomes specific to 
people living in conditions of disadvan-
tage need to be reported. However, inequi-
ties are based on underlying differences. 
Therefore, the evidence base could be 
improved with studies that compare out-
comes for people living in conditions of 
disadvantage versus people living in con-
ditions of comparative advantage, either 
as groups or across the gradient. If inequi-
ties are reduced, people living in condi-
tions of disadvantage would improve at a 
greater rate than those living in more 
advantaged conditions. At the least, inter-
ventions should not contribute to an 
increase in inequity. None of the six inter-
ventions in the present project compared 
outcomes between groups or across the 
gradient (some did, however, compare 
outcomes with a low-income control 
group). 

Conclusion

Our project focussed on midstream inter-
ventions for obesity prevention. We recog-
nize that such interventions are only part 
of a larger societal effort to reduce health 
inequities. The worldwide obesity epi-
demic is not caused by a single factor or 
domain (e.g. society, culture, technology, 
physical or natural environment), but by 
combined effects of the interaction of mul-
tiple factors and changes in the environ-
ment.31 Multi-scale, intersectoral approaches 
are needed to tackle health inequities15,32 
and prevent chronic diseases.33 We hope 
our approach to identifying effective, 
equity-focussed interventions contributes 
to a growing evidence base that translates 
into action to reduce inequities and 
improve quality of life for all.

Acknowledgements

The authors gratefully acknowledge the 
support of our community and govern-
ment partners. We also recognize those 
who suffer health inequities.



100Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 37, No 3, March 2017

Conflicts of interest

The authors have no current or anticip
ated conflicts of interest.

Authors’ contributions

Each author contributed equally to the 
conceptualization, compilation and writ-
ing of the report.

References

1.	 Health Disparities Task Group of the 
Fede ra l /P rov inc ia l /Te r r i t o r i a l 
Advisory Committee on Population 
Health and Health Security. Reducing 
health disparities—roles of the health 
sector: discussion paper. Ottawa (ON): 
Public Health Agency of Canada; 
2005 [Catalogue No.: HP5-4/2005].

2.	 Health Disparities Task Group of the 
Fede ra l /P rov inc ia l /Te r r i t o r i a l 
Advisory Committee on Population 
Health and Health Security. Reducing 
health disparities—roles of the health 
sector: recommended policy direc-
tions and activities. Ottawa (ON): 
Public Health Agency of Canada; 
2004 [Catalogue No.: HP5-3/2005].

3.	 Mikkonen J, Raphael D. Social deter-
minants of health: the Canadian facts. 
Toronto (ON): York University School 
of Health Policy and Management; 
2010. Available from: http://www 
.thecanadianfacts.org/The_Canadian 
_Facts.pdf

4.	 Butler-Jones, D. The Chief Public 
Health Officer’s report on the state of 
public health in Canada, 2008. Ottawa 
(ON): Government of Canada; 2008 
[Catalogue No.: HP2-10/2008E].

5.	 Canadian Institute for Health Inform
ation. Reducing gaps in health: a focus 
on socio-economic status in urban 
Canada. Ottawa (ON): Canadian 
Institute for Health Information; 2008.

6.	 Lynch J, Smith GD, Harper S, et al. Is 
income inequality a determinant of 
population health? Part 1. A systematic 
review. Milbank Q. 2004;82(1):5-99. doi: 
10.1111/j.0887-378X.2004.00302.x.

7.	 Betancourt MT, Roberts KC, Bennett TL, 
Driscoll ER, Jayaraman G, Pelletier L. 
Monitoring chronic diseases in Canada: 
the Chronic Disease Indicator Frame
work. Chronic Dis Inj Can. 2014; 
34(Suppl 1):1-30.

8.	 Jetha N, Robinson K, Wilkerson T, 
Dubois N, Turgeon V, DesMeules M. 
Supporting knowledge into action: 
the Canadian Best Practices Initiative 
for Health Promotion and Chronic 
Disease Prevention. Can J Public 
Health. 2008;99(5):I1-I8.

9.	 Canadian Best Practices Portal [Inter
net]. Ottawa (ON): Public Health 
Agency of Canada; [modified 2014 
May 6; cited September 19, 2014]. 
Available from http://cbpp-pcpe.phac 
-aspc.gc.ca/

10.	 Braveman P, Gruskin S. Defining 
equity in health. J Epidemiol 
Community Health. 2003;57(4):254-8. 
doi: 10.1136/jech.57.4.254.

11.	 Bambra CL, Hillier FC, Moore HJ, 
Cairns-Nagi JM, Summerbell CD. 
Tackling inequalities in obesity: a pro-
tocol for a systematic review of the 
effectiveness of public health inter-
ventions at reducing socioeconomic 
inequalities in obesity among adults. 
Syst Rev. 2013;2:27. doi:10.1186/2046 
-4053-2-27.

12.	 Benach J, Malmusi D, Yasui Y, 
Martinez JM, Muntaner C. Beyond 
Rose’s strategies: a typology of scena-
rios of policy impact on population 
health and health inequalities. Int J 
Health Serv. 2011;41(1):1-9. 

13.	 Green LW, Kreuter MW. Health pro-
gram planning: an educational and 
ecological approach. 4th ed. New 
York: McGraw-Hill; 2005.

14.	 Whitehead M. The concepts and prin-
ciples of equity and health. Health 
Promot Int. 1991;6(3):217-28.

15.	 Solar O, Irwin A. A conceptual frame
work for action on the social determi-
nants of health. Social Determinants 
of Health Discussion Paper 2 (Policy 
and Practice). Geneva (CH): World 
Health Organization; 2010. 78 p. 

16.	 Commission on Social Determinants 
of Health (CSDH). Closing the gap in 
a generation: health equity through 
action on the social determinants of 
health. Final Report of the Commission 
on Social Determinants of Health. 
Geneva (CH): World Health Organiz
ation; 2008. 

17.	 Wilkinson RG, Pickett K. The spirit 
level: why equality is better for every
one. London (UK): Penguin Books; 
2010.

18.	 Dorfman L, Wallack L. Moving nutri-
tion upstream: the case for reframing 
obesity. J Nutr Educ Behav. 2007;39(2 
Suppl):S45-S50. 

19.	 Public Health Agency of Canada, 
Canadian Institute for Health Inform
ation. Obesity in Canada: a joint report 
from the Public Health Agency of 
Canada and the Canadian Institute 
for Health Information. Ottawa (ON): 
Public Health Agency of Canada; 2011 
[Catalogue No.: HP5-107/2011E-PDF]. 

20.	 Rudd Center for Food Policy & 
Obesity. Access to healthy foods in 
low-income neighborhoods: opportu-
nities for public policy [Internet]. 
New Haven (CT): Rudd Center, Yale 
University; 2008. Available from: 
http://www.ct.gov/dph/lib/dph 
/hems/nutrit ion/pdf/yale_rudd 
_center_access_to_healthy_foods 
_report_2008.pdf

21.	 Bonnefoy J, Morgan A, Kelly MP, Butt 
J, Bergman V. Constructing the evi-
dence base on the social determin
ants of health: a guide. Geneva (CH): 
WHO/CSDH, Measurement and Evid
ence Knowledge Network (MEKN); 
2007. 337 p.

22.	 Welch VA, Petticrew M, O’Neill J, et 
al. Health equity: evidence synthesis 
and knowledge translation methods. 
Syst Rev. 2013;2:43. doi:10.1186/2046 
-4053-2-43.

23.	 Ueffing E, Tugwell P, Welch V, 
Petticrew M, Kristjansson E for the 
Campbell and Cochrane Equity 
Methods Group. Equity checklist for 
systematic review authors. Version 
2012-10-04. Available from: http://
methods.cochrane.org/sites/methods 
.cochrane.org.equity/files/public 
/uploads/EquityChecklist2012.pdf

24.	 Sacks G, Swinburn B, Lawrence M. 
Obesity Policy Action framework and 
analysis grids for a comprehensive 
policy approach to reducing obesity. 
Obes Rev. 2009;10(1):76-86. doi:10.1111 
/j.1467-789X.2008.00524.x.

25.	 Black JL, Macinko J. Neighborhoods 
and obesity. Nutr Rev. 2008;66(1): 
2-20. doi:10.1111/j.1753-4887.2007 
.00001.x.

http://www.ct.gov/dph/lib/dph/hems/nutrition/pdf/yale_rudd_center_access_to_healthy_foods_report_2008.pdf
http://www.ct.gov/dph/lib/dph/hems/nutrition/pdf/yale_rudd_center_access_to_healthy_foods_report_2008.pdf
http://www.ct.gov/dph/lib/dph/hems/nutrition/pdf/yale_rudd_center_access_to_healthy_foods_report_2008.pdf
http://www.ct.gov/dph/lib/dph/hems/nutrition/pdf/yale_rudd_center_access_to_healthy_foods_report_2008.pdf
http://methods.cochrane.org/sites/methods.cochrane.org.equity/files/public/uploads/EquityChecklist2012.pdf
http://methods.cochrane.org/sites/methods.cochrane.org.equity/files/public/uploads/EquityChecklist2012.pdf
http://methods.cochrane.org/sites/methods.cochrane.org.equity/files/public/uploads/EquityChecklist2012.pdf
http://methods.cochrane.org/sites/methods.cochrane.org.equity/files/public/uploads/EquityChecklist2012.pdf


101 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 37, No 3, March 2017

26.	 Friel S, Chopra M, Satcher D. 
Unequal weight: equity oriented 
policy responses to the global obe-
sity epidemic. BMJ. 2007;335(7632): 
1241-3.

27.	 Wells N, Ashdown S, Davies E, 
Cowett F, Yang Y. Environment, 
design, and obesity: opportunities 
for interdisciplinary collaborative 
research. Env Behav. 2007;39(1): 
6-33.

28.	 Public Health Agency of Canada. 
Toward health equity: a tool for 
developing equity-sensitive public 
health interventions. Ottawa (ON): 
Public Health Agency of Canada; 
2015 [Catalogue No.: HP35-64/2 
-2015E-PDF].

29.	 Kavanagh J, Oliver S, Lorenc T. 
Reflections on developing and using 
PROGRESS-Plus. Equity Update. 
2008;2(1):1-3.

30.	 O’Neill J, Tabish H, Welch V, et al. 
Applying an equity lens to interven-
tions: using PROGRESS ensures 
consideration of socially stratifying 
factors to illuminate inequities in 
health. J Clin Epidemiol. 2014;67(1): 
56-64. doi: 10.1016/j.jclinepi.2013.08 
.005.

31.	 Schmidhauser S, Eichler K, Brügger 
U. Environmental determinants of 
overweight and obesity: extended 
international literature review. Final 
report. Zurich (CH): Winterthur 
Institute of Health Economics, Zurich 
University of Applied Sciences 
(commissioned by the Federal Office 
of Public Health); 2009. 170 p.

32.	 Whitehead M. A typology of actions 
to tackle social inequalities in health. 
J Epidemiol Community Health. 
2007; 110 61(6):473-8.

33.	 Brownson RC, Haire-Joshu D, Luke 
DA. Shaping the context of health: a 
review of environmental and policy 
approaches in the prevention of 
chronic diseases. Annu Rev Public 
Health. 2006;27:341-70.



102Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 37, No 3, March 2017

With thanks to our 2016 peer reviewers

We are grateful to the following people for their significant contribution to Health Promotion and Chronic Disease Prevention in 
Canada as peer reviewers in 2016. Their expertise ensures the quality of our journal and promotes the sharing of new knowledge 
among peers in Canada and internationally.

Jillian Avis

Sunday Azagba

Sharon Bartholomew

Michèle Boileau-Falardeau

Jimmy Bourque

Darren Brenner

Robert Brison

Yves Carrière 

Neena Chappell

Guanmin Chen

Yue Chen

Edward Chesney

Anna Chudyk

Martin Cooke

Erica Di Ruggiero

Janet Durbin 

Charlene Elliott

Peter Ellis 

Alexa Ferdinands

Bradley Ferguson 

Lauren Fiechtner 

Maylene Fong

Marilyn Fortin  

Nancy Gell

Margo Greenwood

Rita Henderson

Erin Hobin

Andrew Howell

Natalie Iciaszczyk

Jeff Johnson

Janet Elizabeth Jull

Tetyana Kendzerska

Nicholas King

Elaine Kingwell

Victoria Kirsh

Erin Kropac

Liana Leach

Claire Leblanc

Yann Le Bodo 

Daniel Lebouthillier 

Isra Levy

Elizabeth Lin

Catherine Mah

Loraine Marrett

Caitlin McArthur

Teri McComber

Amy McPherson 

Verena Menec

Leia Minaker

Howard Morrison 

Yeeli Mui

Kiyuri Naicker

Tor Oiamo

Scott Patten

Marie-Claude Paquette

Cheryl Peters 

Jennifer Petkovic

William Pickett

Michelle Ploughman

Daniel Poremski

Harry Prapavessis

Steven Prus

Jürgen Rehm

Laurene Rehman

Sandra Reynolds

Annie Rhodes

Celia Rodd

Kaley Roosen

Ellen Rosenberg

Linda Rothman

Jerry Schultz

Kelly Skinner

Robin Skinner

Robin Somerville

Becky Spencer

Richard Stanwick

Michael Stevenson

David Streiner

Laura Struik 

Anna Syrowatka

Christopher Tait 

Chen Tang

Kara Thompson

Michelle Vine

Claudio Violato

JianLi Wang

Stéphanie Ward

Cynthia Weijs 

Russell Wilkins

Keri Lynn Williams

Renate Ysseldyk

Tingting Zhang 

Christopher Zou



103 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 37, No 3, March 2017

Other PHAC publications

Researchers from the Public Health Agency of Canada also contribute to work published in other journals. Look for the following 
articles published in 2016:

Bonhoeffer J, Kochhar S, Hirschfeld S, […] Pless R, et al. Global alignment of immunization safety assessment in pregnancy - the 
GAIA project. Vaccine. 2016;34(49):5993-7. doi: 10.1016/j.vaccine.2016.07.006.

Pham MT, Waddell L, Rajic A, Sargeant JM, Papadopoulos A, Mcewen SA. Implications of applying methodological shortcuts to exped
ite systematic reviews: three case studies using systematic reviews from agri-food public health. Res Synth Methods. 2016;7(4):433-6. 
doi: 10.1002/jrsm.1215.




	_GoBack
	37-3_EN_Cover.pdf
	Health Promotion and Chronic Disease Prevention in Canada Research, Policy and Practice


